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PUBLIC NOTICES 





lhe Director - General, 
India Store Devine, Branch 
i No. 15, Belvode re-road, Lambeth, 8.E, 1 


UIRES 

3000 antvay AY WAGONS. 
3000 LOMOTIVES : 
enders are being called for simultaneously in India. 
ragons due on Tuesday. the 22nd 
Tenders for locomotives due on 
ie at eet A for 
S are also or the 
TENDE D STEEL Puat ES. 1 RE 
» WHEELS ‘and AXL dS , 
- are due on ike 7th December, 1923 

on the 11th December. 1923, for No. 
»btainable from above. 4 


following :—- 


UIRED 


ders 
1, and 
“eer foe forms 0 


8 


with poss! 
year, pay® 
jen tem, 


No 








' the Gover 

anager of the Govern- 
MENT TIMBER SUPPLY RE 

a IRED by the GOVERNMENT of 
UGANDA for one tour of 20-30 months, 
ble permanency. Salary £400-.£20-£500 a 
able in the Protectorate in local currency, 
porary local allowance amounting to 20 per 
a salary of £400, up to the Sist March, 1924, 
* ‘will be subject to review. Outfit allowance 
i on first appointment. Free quarters and first- 

ges and liberal leave on full ary. 

age 25-35, must bave a thorough know. 
mechanical eng! nz and be capable of 
properly maintaining, and working saw mill 
,, including saw dootoriny. They must also 
‘knowledge of accounts and general lumbering 
operations and be able to organise and control labour. 


Radidates, ue 
ledge of nec 
erecting, 


possess & 


Westminster, 





by letter, stating age and particulars 
7 tmelt taco. to the CROWN AGENTS FOR THE 
COLONIES, 4 Millbank, ° w. 

quoting M/12, 465. 4204 

V orks Manager Required 

yee MALAY 

We GOVERNMENT RAILWAY for 

3 years, with possible permanency. Salary 

450 dollars a month plus a strictly temporary cost of 

living allowance amounting to 10 per cent. of salary 

te = case ugle men — for married men 20 per 

The Government exchange is now 

i a. to the ‘dollar but the purchasing power of the 

genetderably —- than that of 


dollar in Malaya is 
%, 4d. in the United Kingdon passages and, if 
married, for wife and Idren r \ not exceeding 


four persons beside the candidate selected. Candi 
dates, 90-35, must have served an apprenticeship 
in the leepmotive cat department of a British railway or 
with a private of locomotive builders. They 
should have had 8 in works management and 
= not only have had a sound engineering training 

4 possess practical knowledse of the work indicated, 
bat should also have s thorough grounding of the 
business side and be able to carry on the reorganina- 
tion of workshop methods under "he direction of the 
Locomotive Superintendent. The workshops are 
electrically driven on a “.-y hase system, and Stone's 





system of train > use. A knowledge of 
the electrical side of work is therefore also 
desirable. 

Apply at once by letter, stating age and particulars 
of experience, to the CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, Westminster, London, 
8. W.1, quoting M/12,249. 1205 
( ‘ape Technical College, € ‘ape 

APPLICATIONS are OW AVIT for SENIOR 


LECTURER BLECTRIC. ALY P ENGINEERING 
Salary £450-25-~ 

Applications, whieh will be received up to the 10th 
December, 1923, must be accompanied by certified 
copies of testimonials of works and teeching expe- 
rience and should state age of applicant. 

The holder of this post will be required to join the 
Government Provident Fund and must contribute 

‘eS of his salary. 
* probation, subject to six months’ notice 
either side: afterwards, three months’ notice 

£50 allowed for travelling expenses, but a propor- 
tionate amount of this to be ae if the contract is 


terminated in less than two 
be taken into consideration 





Teaching experience 
when deciding the init: onary, 

Apply in first case Viewers. CHALMERS 
GUTHRIE end CO., Lid., . Idol-lane. kangen, ts 
SUGAR FACTORY, LITTLEPORT (CAMBS.) 
Py Hal Williams and Com- 
4 PANY, Factory House, High Holborn. London, 

C Engineers for t w Sugar 

y. desire to THANK all those whe have com. 
municated with them OFFERING LABOUR and 
MATERIALS required in Se construction, and use 
this method of doing so the numbers are too 
humerous to permit of individual letters. Communica- 
tions have been carefully noted, in the mean- 
time representatives will conserve their own time 
and that of others by refraining from calling or 
telephoning. P8368 


Aber deen Corporation Water- 


RKS 
xTEaons. 1920. 
CONTRACT NO. 17.—NEW INTAKE. 

The Town Council of Aberdeen are prepared to 
receive bapa my | cmon persons as to 
enter into a STRUCTION of an 
INTAKE and SCRERNING House. a Sft. diameter 
aaa IT, and ANCILLARY ORKS alongside the 

River Dee at Cairnton, te 

The drawings may be inspected and specification, 
schedule of quantities, snd form of Tender obtained, 
on and after 4th December, 1923, on application at iy 
Water Engineer's Office, 41}, Union-street, A 
Early application is on ie 6 and no specification wili 

ber. 





be given out after 

‘or each ettesttn a deposit of Five Pounds 
merting will len + whieh sum will, after a 
‘ender has been acce! be returned to the tenderer, 
provided that he ‘shalt have sent in a bona fide Tender. 
based on the drawings, s cation aud schedule of 
fuaatith ADE rt go with the schedule of quantities 
: iy pric in detail, and shall not have with- 
drawn the same, 

rhe employment of labour shall be in accordance 


with the conditions of the Unemployment Grants 
oan th 8 

nders, on iorms prescribed and enclosed in 
securely ied en “ Tender for New 


: y, Seal endorsed 

ay al are to ‘be addressed to the undersigned. No 

ac <ctiveres after 5 p.m. on 26th December; 1023, 
The Town Council do not bind themselves to accept 

the lowest or any Tender. 

7 No person should Tender anless thoroughly expe- 

ae in the actual construction of extensive public 


GEORGE MITCHELL M. Inst. C.E., ¥.G.8., 


ater E e ’ Water Engineer, 
26th fon ret iri 


w 


ania 











The Engineer 
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PRINCIPAL CONTENTS OF THIS ISSUE. 


* 


Public Works and Transport Exhibition 


and Congress. 


Ship Form and Steering—No. II. 


Commercial Motor Exhibition. 


Electrification of the Midi Railway. 


A Scott-Still Marine Oil Engine. 
The Elastic Limit. 


The History of Metallurgical Science. 


Railway Electrification. 











PUBLIC NOTICES 


PUBLIC NOTICES 





~ 
Borough of St. Helens. 
ELECTRICITY Ry yr 

The Electricity © the ve Conant 
invite TENDERS for the “SoprLY end | INSTAL 
TION at their Croppers Hill aie Station, 
Helens, of TW o WATER-TUBE BOILERS, complet 
with su PERHEATERS, . eT mre INDUCE D 
DRAUGHT AN and ACCESSORIES. 
STEEL CHIMNEY, STRUCTURAL STEEL BOILER- 
HOUSE BUIL DING, and forks 

Copies of specification and form of | 
obtained from the Electrical 
Manager, Croppers [ill 
apon payment of a deposit of £2 2s., which will be 
returned only upon receipt of . bona fide Tender. 

Tenders, sealed and en ** Tender for Boiler 
Plant.”’ are to be addressed to the Chairman of the 
Electricity Committee, Town Hall, . Helens, and 
delivered there not later than Saturday, 15th 
December, 1923. 

The Committee bf not bind themselves to accept the 

er. 


lowest or any 
W. H, ANDREW. 
Town Clerk. 


‘st 


ry Ry ge 


Town Hall, St. Helens, 
27th November, 1923 


Borough of St. Helens. 


ELECTRICITY DEPARTNERT. 

The Electricity ttee the above Council 
invite TENDERS for the SUPPLY and INSTALLA- 
TION at their Croppers Hill Power Station. St 
Helens, of ONE 6500 K.W. CONTINUOUS MAXIMUM 
RATED TURBO-ALTERNATOR, complete with CON- 
DENSING PLANT and AUXILIAR LES. 


4241 





Power Station, 
4 » which will be 


to the Chairman of the 
St. Helens, and 
Saturday, 15th 


Tende 
Plant,”” be 
Electricity Committee, Town Hall, 
delivered there not later than 
December, 1923. 

The Committee do not bind themselves to accept the 
lowest or any Tender. 

W. H. ANDREW, 


Town Clerk. 


Town Hall, St. Helens, 
27th November, 1923. 


, : 
(tounty. of London. 


don County Council invites TENDERS 
NUFACTURE, ouety, penprasy, 
ANTRY, TESTI 


42m 





and 
meet) 


CRANES for the 
t Depot, 


Charl 
(ps) The MaNUy ACTUiE ‘SUPPLY. DELIVERY. 
TEST’ MAINTENANCE 


ING ; (for six 
calendar toni) of of ONE 30.CWT. MOTOR. 
DRIVEN PORTABLE WORKSHOP CRANE 


for the Council’s Tramway Central Repair 


Depot. 
The specification and drawings, form of contract, 
&c., may be obtained from the General Manager, 
London County Council Tramways, Victoria Embank- 
ment, W.C. 2, upon payment of a deposit of £2. This 
amount will be returnable only if a bona fide Tender 
is submitted and not withdrawn. 


Particulars of the work hind 4 be obtained at the 
Tramways Offices, . Victoria kment, before the 
payment of the deposit. 

Tenders must be delivered to the Clerk of the 
Council at the County rer wy Bridge, 
8.E.1, not later than onday, ed 


1923. No Tender Neosived. atten that t 
—_ be considered. 
he Council does not bind itself to accept the lowest 
or — Tender. 


JAMES BIRD, 
4229 Clerk of the Londen County Council! 





Jengal-Nagpur Railway Com- 
PANY, LIMITED 
The Directors are prepared to receive TENDERS for : 
6 eer apes ge CAPSTAN LATHE 
Specification and form of Tender can be obtained at 
the Company's (Offices, Gresham House, Old 
Broad-street, London, Be 2, on or after 26th 
November, 1923. 
A fee of 10s. will be charged for the specification, 
which is not returnable. 
nders must be submitted not later than Noon on 
Friday, 7th Decem 
The Directors do not bind themselves to accept the 
lowest or any 
By Order of the pe rd, 
. CO; VOLKERS, 
Secret 


4203 retary. 





C ‘ity Council of Georgetown, 
te F GU IANA. 

9 epee 1923. 

INDE t i rebect 


ity of Geo ritish Guiana, of ONE 
250 H.P. CRUDE ¢ OlL ENGINE and CENTRIFUGAL 
PUMPING SET, TWO 150 H.P. similar SETS, and 
ONE 100 a. .P. similar SET, complete with i 2 t 
and DELIVERY PIPING, VALVES VENTURI 
METER and BYE-PASS PIPIN G, and a STEEL. 
FRAMED CORRUGATED IRON BUILDING, &c, &c,, 

to cover the four pumping sets. 

Drawings and specifications may be inspected by 
intending contractors able to qpeteS ve. the oonapys & of the 
whole of the above plant at the offic 
Humphreys and Sons, Geoscltiee: aot to the 
Council, 28, Victoria-street, Westminster, between 
the hours of 10 a.m. and 4 p.m. from Monday, 
December 3rd, to Monday, December 17th, 1923, 
inclusive 

Intending contractors will be required to deposit 
the sum of Ten Guineas prior to their being supplied 
with particulars. This deposit will be returned upon 
receipt of a bona fide Tender 

The City Council does not bind itself to accept the 
lowest or any Tender. 

Tenders and lay-out drawings wi to be 
deposited with Messrs. H. HOW ry HC MPAREYS 
and SONS by the first post on Jannary ist, 1924, and 
should be marked ** Tender for Georgetown Pumping 
Machinery.” 4254 








\ etropolitan Water Board. 
4 BOEPORAL OF OBSOLETE AND 
URPLUS PLANT 


The Metropolitan Water Board invite TENDERS 
for the PURCHASE and REMOVAL of OBSOLETE 
and SURPLUS PLANT (comprisins Entines, lers, 
and Scrap Metal, &c.), situate at.the works of the 
Board at West Molesey, Sunbury, Nunhead, and 
Hamwmersmith. 

The plant may be seen at the above-mentioned 
works at any time between 9 a.m. and 4 p.m. on week- 
days (Saturdays excepted) on application to the Engi- 
neer in charge of the works concerned. 

Tender forms, with conditions of contract and 
schedule containing particulars of the plant for dis- 

osal, may be obtained from the Chief Engineer. 

etropolitan Water Board, 173, Rosobery-avemue, 
E.C. 1, by personal anolientice (Room No. 
upon forwarding a stamped ad brief envelope. 

Tenders must be on the oie form, oe in 
sealed envelopes, addressed ‘The Clerk of the 
Board,’’ Metropolitan Water Board. New iver Head, 
173, Rosebery-avenue, E.C. 1, endorsed “ Tender for 
Obsolete and Surplus Piant,’’ and delivered at the 
offices of the Board not later than 11 a.m. on Friday, 
14th December, 23. 

The Board do - -4 bind themeelves to accept the 
highest or any Tende 

STRINGER, 


Clerk of the Board. 


G. F. 
Offices of. the Board ; 


PUBLIC 
G Nity of Nottingham. —Water 


ARTMENT. 
DERWENT VALLEY SUPPLY 
TALMENT). 


SECOND INS 
EXTENSION OF FILTRATION PLANT. 
The Water Committee invite TENDERS from 
inanufacturers See ey in the design of mechanical 
filtration 7 ts, i. the pe yas aeige eI and 
ERECTION of FILTERS capable ot Gonitas with three 
million gallons per twenty-four hours, to erected 
at Lg existing Filter Works in the Parish of East- 
woo 
Plans, , ee cen ditéons of contract, specifica 
tion, schedule, and form of Tender may be obtained 
on application to Mr. F. W. Davies, Engineer and 
. Water Department, Castle Boulevard. 

Nottingham, accompan: by a cheque for Five 
Guineas, which will be refunded on receipt of a bona 
fide Tender and the return of all documents 

Sealed Tenders, endorsed ‘‘ Tenders for Mechanical 
Filters,"” must be delivered to me at my office not 
tater than Friday, the 2ist day of December, 1923. 
The Committee do not bind themselves to accept the 
lowest or any Tender. 

W. J. BOARD 


Town Clerk, 
4222 


NOTICES 





Guildhall, Nottingham, 
26th November, 1923. 
C 





ity of me —Water 


DEPARTM 


a Water Commntttne fewite TENDERS from com- 
tor bk re and JOLNTING about 
itt) .Y. 6in., YARDS of 16in., and 14,760 


YARDS of 18in. CAasr. IRON PIPES, together with 
the FLX = of the necessary VALVES, &c., and other 
Work with the 


_— secon t 
instalment ‘of water f the Derwent Valley supply 
Reservoi 


and the supply to Colwick Hill r. 
Plans, drawings t, specifica. 
tions, schagules. a and forms of Tender may be obtained 





on application to Mr. F. W. ty 5 neer and 
General Manager, Water Department, tle vard, 
accompanied by a hom for Five 


be on receipt of bona 
fide Tenders and the return of all ts. 

Sealed | Tenders, endorsed “ Tenders for Pipe 
Layi * must be delivered to me at oe eet later 
than Friday, the 14th day of December, 

The Committee do not bind themselves tear accept the 
lowest or any Ten 

W. J. BOARD, 
Town Clerk. 


4223 


Guildhall, Nottingham, 
26th November, 1923. 





Borough of Wallasey. 


( Jjounty 
Estee DEPARTMENT, 
CONTRACT FOR 
OVERHEAD ELECTRIC Ly — LING _— 


The Corporation of Wallasey repared to receive 
TENDERS for the SUPPLY, DELIVERY. and 
ERECTION 


of a 30- ro OVERHEAD BLACTRIV 
TRAVELLING CRANE at their Genera 
Limekiln-iane, Wallase 

Fuil information and ‘copies of the specification cau 
be obtained op opmeaing 7 at the Office of the Bugi- 
neer &u+ B. T. Hawkins, Electricity 
Department, Sea View ae Wallasey 

seal lers, on the form embodied in the specia- 
cation, addressed to the Chairman of the Electricity 
Committee, c/o Town Clerk, Town Halli, Ly ay 
and endorse: “Tender for Overhead Orane,”’ to be 
delivered per post not later than the morning of the 
10th December, 1923. 


ting Station, 


By Order, 
GEO. LIVSEY, 
Town Clerk. 
Town Hail 
Wallasey, 
22nd November, 1923. 4208 





Ket Indian Railway. 


The Directors are prepared to receive = to 
Kieven o'clock a.m. TENDERS for the SUPPLY of :— 
(1) WHEELS and AXLES for CARRIAGES and 


AGONS ; 
(2) oe © bya WAGONS and PLATFORM 


for No. 1s in OWoduseday. the 12th December proximo, 
and for No. 2 on Wednesday, the 19th December 
proximo. 

Copies of the specifications can be obtained at the 
Company's offices on payment of £1 ls. each. This 
fee is not returnable. 


_ 73-76, King William-street, London, B.C. 
29th November, 1923. 
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“era November, ‘Toes. 4218 
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THE SNGINESS 





PUBLIC NOTICES 


— 


PUBLIC NOTICES 


SITUATIONS OPEN (continued) 





(jreat Northern Railway (Ire- 


yay Ba. | SLEEPERS. 

The Directors are to “TENDERS for 
the SUPPLY of BALTIC 80. SLEEPBRS. 
vft. by 10in. by 5in., 

Tenders, made out on — supplied by the Com- 
vany. should be deliv under sealed cover, 
endorsed ‘‘ Tender for later than 
10 a.m. on Thursday, 13th Deceniber. 

The Directors So, nat bind themselves to accept the 


lowest or any Tender 
J. B. STEPHENS, 
Secretary. 


4210 





Amiens- mag | Station, Dublin, 
3rd November, 1923. 





jreat Southern and Western 


RAILWAY. 

The Directors 9 = Great Seuthern and Western 
Railway, Lreland, P to receive TENDERS 
for the following MATERIA 

4750 TONS = BULL ‘HRAD RAILS, British 
Standard 


Standard Secti 
125 Toms FISHY. TES for British 
90 | 
87 Ib. Bull-head 
Flat-foot 


. TONS FISH-P. PATES for 
ails 
109° TOMS FISH-PLATES for 74 Ib. 


3250 INS CAST IN CHALRS 

950 T Cast THOS SOL SOLE PLATES. 
Specifications, forms of Tender, and wi 

obtained on application to the Company's 

neer, Mr. J. mapioom, | Dubie 
Tenders should be sent so reac 

signed not later than 10 a. ih, c ‘thet mber, 

1923, and should be endorsed on the Sutéide “* Tenders 


tor ——.” 


150 


The Dizeetors do not bind themselves to accept the | 


lowest or any Tender. 


E. BILBY, 
Secretary. 
Seeretary's Office, » Singin. Dublia. 4253 


‘Admindteat e 
LONDON. 

The London County Council invites 

= re Fanny *= — —_—— = — 
testin, eco! 
POSITION ot “TROHNICA L GSSISTANT on the per- 
manent staff of Ch Engineer's Department, 
Candidates must ees not more than 40 years of age on 
the latest date for receiving applications, and should 
have been trained as mechanical engineers by appren- 
ticeship. Other ore being i = preference will be 
given to holders of a Board of Trade Seagoing Engi- 
neers’ First-class Certificate. 

The salary will be £450 a year, rising by annual 
increments of £15 a year to £310 a year, and thence by 
ane increments ot G80 & yess 'to 6000's yaam, Ean 
a possibility of  poumadiion on occurrence of 
vacancy. Salary is based on pre-war conditions and 
additions op the 
toe cost 





County 


APPLICA. 


is subject at present to 
Civil Service scale, fluctuating according to 
of living. The total is, 
on the present basis, = —_ & year. The next 
revision of the epete a ions will take place 
not later oa ist March, 

Members the Council's. staf? may apply. Due 
weight will - = to the claims of those candidates 
ed to serve in H.M. Forces 
War. Candidates who did not 
Armed Forces must be natural-bern 

British sabjects. 
Apply fer forms 


(containing full details) to the 


of 


( Yount y of Sur rey. 
Shouw ai ys 
eS ty vith oe NG 
bree? BAS STANT 
— to c ENG 
Rociunthe 5 tne a ision and Consteucti of t 
Salary at the 
rate of £8 per week. 
Applications, in writing, stating full icutare of 
—— held and experience on similar works, 
by Pgh ee shoal reach the under- 
si Prot pA J than 7th December, 
‘orms of application farthe! particulars may be 
obtained 5 =~ aa ¢ 
Ww. OBINSON, A.M. Inst. O.B., 
County Surveyor. 
eo: ae 
4235 


Kingston and Sutton By-pass Rvads. 


Comey, welt Kins 
oven 


Date 
for the North 
a with sound ex 
ing its, who is capab 
of hinery and general 
—Add giving details of ex. 
. The Wem 


» 4178 
4178 a 








snes , CRCRSRAL DRAUGHTSMEN | 


none but ex 


jculars, age, salary 
BRIDGE “te4 ENGINEERING | 
co., esd. Dartington. 


MRST-CLASS DRAUGHTSMAN WANTED, with 
t ty the ae deal gn of U aunigorn end 


ticul jence, and salary ay bes 
HAGA Vis and G0., ‘Ltd. Bako Vion orks: 








SITUATIONS OPEN 





Wy ARTE: a JUNIOR ASSISTANT; Must be a 

good draughtsman and exper’ ienced in the design 
of n Drainage Works and Sewage Disposal Works. 
Salary £155 per annum plus a fluctuating bonus (at 
Pi t £90 10s. . 

Applications, stating experience and acoompanied 
by jes of three recent testimonials, to be sent to the 
CITY ENGINEER, Town Hall, Manchester, not later 
than Saturday, December 8th, 1923. 4216 a 





N ADVERTISEMENT REPRESENTATIVE RE- 
é QUIRED for a high-class techn 

Previous experience i paper business not neces- 
sary, but a good know of engineering firms essen- 
tial. Good salary and commission.—-Address in Gent 
place, P8365, The Engineer Office. P8365 








yude Oil Engines, two 
Applicants must have a 
stating age, experience, 
The Engineer 0 

P8373 A 


te — ENGINEERING ASSISTANT REQUIRED 
temporarily (probably 18 months) for a Water 
Company in Kent.—Add@ress, stating experience and 
salary required, 4226, The Engineer Office. 4226 a 


EF DESIGNER WANTED for Important Firm 
C anufacturing 
an 


‘our-stroke eyele. 
| similar position.—Address, 
and salary required, P8373, 








NGINEER WANTED, with Bupesienss and Good 
organising ability, to Superintend Erection of a 
Large Industrial Works and Apparatus. State om. 
experience, and salary expected. Wiaavess, P8357. 
Engineer Office. P8357 a 





XPERIENCED AUTOMOBILE ENGINEER RE- 
QUIRED by al of ufaeturers. The 
position calls for a fully qual i 
had practical expe: 
Trades, i 


‘imental —- pe my in frst 

. giving full particst eEperience 
salary required, and a = x Withee. addon’ s 
Advertising Offices, ury-sq ua) C4. 4200 a 





RONWORKS.—WANTED. WORKS MANAGER, 

with practical knowledge and sound experiénce in 

the manufacture of Puddled Iron. Good position and 

toa fied person. State age, qualifications, 

and experience (in confidence).—Address, 4243, The 
En — Office. 4243 a 


LiMhaete tecture of eee eae Ee 


cotton covering, flexibles, &c. 
AP 











Clerk of atte Council, The County 
Bridge, 8.E.1. Stamped addressed pax ny envelope 
necessary. Forms must be returned not later than 


Il a.m. on Zist December, 1923. Canvassing dis- 


qualifies, 
AMES BIRD. 


215 Clerk of the” London County Council. 





Pisgleswade Water Supply. 
MECHANICAL — 

The Biggleswade Water Board and the Bi 4 
Rural District Council invite APPLICATIONS i 
nr Vv 

tor the APPOINTMEST of StpERINTENDEN ENT 
of f the WAT 


person to be appointed must not exceed 35 years 

of age and will gave. be to — ie whole — his time to 

the duties of his ofiice jculars of can 
obtained — the Clerk to the ‘Authorities. 

Salary £360, increasing £25 per annum up to £450, 
and an allowance of £30 per annum for travelling if a 
motor car or motor cycle is used. 

Applications, stating age and particulars of the 
candidate's career, with copies of three testimonials, 
must be delivered to the undersigned at his office at 
Biggleswade, Beds., on or before the 16th December 
next, Canvassing not allowed. 

HENRY CHAUNDLER, 
to the Biggleswade Water 


Clerk 
Rural 


Board and the Biggleswade 
District Council. 





Bombay, Baroda, and Central 
INDIA RAILWAY. 


agenseans es AND WAGON 
ERINTENDENT. 

EROUIRED. sp ae in the Locomo’ 
and Wagon Department of the Compan 

Candidates shonld be about 25 years 
had a good general and technical cal ofeee jon; pre- 
ference will be given to one who h the Asso- 
ciate Membership Examination of the Institution of 
Civil Engineers y must have served an appren- 
ticeship in the shops of a British railway company or 
carriage and wagon builder of repute, and have had 
drawing-office experience. 

SALARY¥Y.—-(On appointment) Rs. 450 to Rs. 650 per 
calendar month, according to age and qualifications, 
rising according to the rules in force. 

Terms.—A three years’ agreement the first 
instance, first-class free passage to India and home 
again on satisfactory termination of services. 

The selected candidate will only be appointed sub- 
ject to his passing a strict medical examination by the 
Company’s Consulting Physician. 

Letters of application, accom by a brief 
record in chronological order of the applicant’s career. 
with dates, together with copies (not originals) of 
testimonials, &c., showld be addressed te the under- 
signed not later than the — December, 1923. 

G. 8. YOUNG, 
Secretary. 


. Carriage 
yy ‘India. 
and have 


in 


Offices : The White Mansion, 
91, Petty France. 
Westminster, 


V es: SW. 1, 
27th Socabben. 1923. 
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The Electricity 


% 
anchester Corporation Elec- |i 
TRICITY DEP. 
BARTON POWER STATION. 
COMBUSTION ENGINEER. 
Committee of the Manchester Cor- 
poration invite APPLICATIONS for the POSITION 
of COMBUSTION ENGINEER, to Take Charge of the 
Operation of the Boiler-house at the ahove Power 
Station. 

Candidates must have had a first-class technical 
raining and be well versed in fon of modern 
boiler plants. They should preferably have specialised 
in combustion engineering. Good a training 
and wide practical experience essential 

Applications, stating salary required, age, and full 
particulars of training and experience, together with 
copies of references, to be addressed ‘to the Town 
Clerk, Town Hall, Manchester, endorsed ‘‘ Com- 
bustion Engineer, Barton Power Station,’"’ and 
delivered not later than Monday, ee toth, 1933. 

P.M. ATH 
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vo Rm 


Manchester, 
venber, 192%, 42 


ICATIONS INVITED in the strictest confidence 
jal expe- 
rience in this trade, who would be able to develop 
such a business.— c/o W. H. Smith and Son, 
Advertising Agents, Blackfriars, Manchester. 4251 a 
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. dress, stating age, 
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—— West Die: 





JANTED AT oxC 
structional 
trict ; must be thorouchly et B 
designing and gy taking contracts. 
Previous 1, oxperioncn Constructional Works and 
sound ‘teal knowledge absolutely essential. 
State fm. required and when free. pay y Png 4255, 
The Engineer Offiee. 4255 a 
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The Engineer 01 Office. 
ae, DRACGH PN AR. Locomotive, 
V scale wing man, preferably 6 





ANTED. Capable DRA\ GHTSMAN, with Good 
i —, Wagon Design. Position 


salary Satary required: Addreas, Rs 


Fi 





p= TOOL and JIG DRAUGHTSMAN RF- 
QUIRED, with some ex of manufacture 


perience 
of i Hearings. district. Salary £5 per 
ge ress, a eee See Office. 4244 a 


IFVYOU ARE SEEKING 

A PARTNER or PARTNERSHp 

or wish to buy or sell 2 

BUSINESS.or WORKS 
Write; 

|WHEATLEY KIRK, PRICE & CO. 

46, Watling” Strect, 

London, E,C. 4. 
Established over 70 years, 





P*"Sinen setiting, Rotts in DESIRED, 
retiring part . 

place sD inex, ip 0 old Liriplighed, — 
engineering and commercial training” Seung 
Qualification §6000.—Address, P8295, The fells 
Office. he, Rosine 








hina. Must be experienced in 
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40.— Address, 
qualifications for the post, 


Sita pRAVGETEAS (HEAD) WANTED by 8hip- 


detailing experience and 
P8378, The es Office. 
"S378 A 





epaurosssy DRAUGHTSMAN WANTED for 
Mechanical Eee Electrical Detail Work. 
One with Jig and Tool E ppepnees. London 
distriet.—Address, stating Particulars. 4221, The 
Engineer Office. 4221 4 





a DRAUGHTSMAN REQUIRED, with Bxpe- 

lence of manufacture of Commercial Vehicles or 

Electric Trucks. Landon district. Salary £5 per 
week .-—Address, 4245, The Engineer Office. 4245 4 





Ww" for Large Wore in 8S.W. Lancashire, 

LDING CONTRACTORS’ ' FOREMAN. 

capable of supervising the lay-out and erection of 

a Buildings. Must have a varied experience of 

: a. brick setters’, and joiners’ work. 

State © ex d wages "required. —Address, 
= ro 4162 a 





SITUATIONS WANTED 


y JANTED After January, POSITION as WOKKS 

ANAGER, specialised in manufacturing sheet 
metal — machinery, press tools, and stampings ; 
over 20 ex perience, 4. A works manager 
with old established firm; age ary £500 « 
_— commission .— Address, Pessi, *, = znatncer | BB 








M.1.0 Railway Locomotive Works and 
4 Do ‘e of locomotive steam sheds, puto- 
ie a general engineering experience, mae 
ance of plant, constructional work, used to 
large staffs, wide technical knowledge, ® Des NES 
POST, works or office.—Address, P838: be Engineer 
Office. Ps3s4 B 
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A M.LC.E. (33), Thorough Practical and Technical 
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engineering. installation and works maintenance, good 
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Firm of Engineers to open up new ground and to sell. 
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working without being checked ; other cst 
apply. Not a temporary job to 
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smithy, No 








TANTED, 
experience of 
preparation of plans 


ENGINEER-DRAUGHTSMAN, witb 
k and Harbour Work and the 
for same. Age not over 85. 
Applicants s d state age, salary required, giving 
particulars of ex and training in surveying 
and the Secpatellen of Geuwinas. —Address, 4231, The 
Engineer Office. 4231 a 





ye, First-class DRAUGHTSMAN, Expe- 
rienced Blanking ond. Drawing Dies in con- 
nection with Motor Press Work, materials 1-6in. to 
tin. thick.—Ap. iaaate te to state full particulars, 

experience, an lary 


age, 
sal ex Employment 
Department, RUBERY, OW 


ted to 
N and CO., Darlaston. 
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and salary required, to DAVY “BROTIERS, De we 
Park Lronworks, Sheffield. 





correspondence: 1 eviewse tra 
tine.—Write, No. 312, Keith erica 
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WY ASzzD. Fin First-class LEADING DRAUGHTSMAN, 
to high- — Colliery y. 
Give details = experience, aio age and salary.— 
WALKER BEOS. (Wigan) Limited, Pagefield Tron- 
works, Wigan. 4158 a 
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Buildi an for home and 
abroad. Must be capable a ..4 of stef and 
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Evan pwENT. TOM AN | pe wr EN. 
ee ENT, oe D. r ears shops, 


te 6008 technical } iF edge, motor 

Vebicles. genera! couineering » and jig and tool design. 
Londen — Address, Engieeer Uifice 
J XPERIENCED DRAUGHTSMAN (38), Sugar and 


P8340, The 0 
P8340 B 
general plant design, —_ a boiler and 
steam pipe a The 
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weyor and handling plant. mee Py og 7p, 
Engineer ( Office. 








ITTER, TURNER, and os oa engines 
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RT oe a ee a aha: ae ie 3 aa 
COMMERCIAL RECONSTRUCTIONS, 


1, POST OFFICE for Auaunas, DERBY. 
Engineering undertakings reorganised by specialists. 
Non-paying concerns reconstructed. 
Active management where desirable. 
Additional Capitel in approved cases. 

The ‘ullest investigations are tnvited and required 
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Engineer © 
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MACHINERY, &c., WANTED 
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hand 5-Ton Standard-ga: STEAM LOCO 
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AL and CO., Plant House, Ealing, 5. 42 








wad SS LOCOMOTIVE for Works, Standan 
gauge, four-wheel, c¥linders iin. by Win 
stroke, copper fire- > Must be in first-class work. 
_insurable order.—Address, “ LOCOMO- 

* Wm. Porteous and Co., Advertising Agents, 
Glasgow. P8371 F 





Yysneso. PLALN GRINDER, to Take Shafts up 

10ft Es by oe dis.; also ONE to take w 
to 20ft. long by 16in. dia.— Address, 4220, The Enzi- 
neer Office. 4220 ¥ 





= .TON and 3-TON STEAM TRAVELL ING CRANES 
©) REQUIRED,.—. full and place of 
nspection, 4197, The peer oF 





40 TONS NEW MILD STEEL 
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ci 3-8in. in thickness. Cheap to clear.— 
pa GsiRy and ©OO., Iron Merchants, wpibaret eo 
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TR COMPRESSOR, 
DRIVEN D. CYL.. Broom 
HORIZ, MOTOR-DRIVEN, 


stock ; = delivery.—J. ae 
SONS. Sonth Bermondsey Stati 


Lets» open. DRIVEN. 
BELT- 
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140 ©. ft.; others ia 
WILL AMS and 
. Landon, 8.8. 16. 
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Bp F aes 


Rp Ae 
ONE BEL T-DRIVEN $160 ec 1918, 2.stage, with 
air peu unloader, intercooler, and of! trap, duty 
300ft. to 100 Ib., only in use a few  maneths, as new, 


£170. 
ONE 2-STAGE VERTICAL ELT-DRIVEN TILGH 
duty 200ft. cena with intercooler, 


100 Ib... 
‘ belt-driven, 500ft. 
£180, ugh. 
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ORTHINGTON, patal enclonet ” belt -driven, 
“i 106 Ib., excellent machine; £60 


BOILERS. , 
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A Seven-Day Journal 


Home Grown Sugar. 


In the course of an address to the electors of 
teading last week, the Prime Minister stated that 
from the latest reports he had received he was now 
very hopeful that, as a result of the remission of the 
excise duty, the home-grown sugar industry would 
become really established in this country. There 
were, at the moment, 15,000 acres under sugar beet 
in England, Mr. Baldwin continued, and there was 
no reason why there should not be half a million. 
The crop was remunerative, for it left the land in 
good heart, and wheat grown after it gave a 10 to 
15 per cent. better yield than if grown on other land. 
With the degree of protection now accorded the 
infant industry stabilised for a number of years, 
there would be no difficulty, he was convinced, in 
finding the capital necessary to develop it. The 
establishment of beet sugar factories throughout 
the land would prove of great advantage to the 
rural areas, and would lead to a greatly increased 
demand for labour of all kinds. 


The Peninsular Locomotive Company. 


ACCORDING to a message received from Bombay 
through Reuter’s Agency, the Peninsular Locomotive 
Company, Limited, of Tatanagar, recently submitted 
a memorandum to the Indian Tariff Board, sitting 
at Calcutta, in which it was suggested that the 
Government should protect the Indian locomotive 
industry by levying forthwith a duty on all imported 
locomotives and component parts thereof, the extent 
of the duty and the period of its application to be 
such as the Board might consider necessary to protect 
the industry during the years of its establishment. 
The company also suggested that component parts 
of locomotives ordered from Indian firms by the 


Government, or other Indian purchasers, should 
he imported free of all duty. The message adds 
that the company claimed that it would be in a 


position to meet, without difficulty, the needs of 
the Railway Department from 1925, namely, about 
four hundred engines a year, provided proper protec- 
tion were guaranteed. It may be recalled that, as 
already recorded in the Journal, the Peninsular 
Locomotive Company was formed as a result of an 
invitation extended early in 1921 to Kerr, Stuart 


and Co., Limited, by a group of influential Indian | 


gentlemen, that Messrs. Kerr, Stuart hold a controlling 
interest in the undertaking, and that they have 
been appointed its managing agents for a period of 
thirty years. It has also been recorded that a con- 
siderable proportion of the work on the orders re- 
ceived in India by the Peninsular Company, for which 
the raw materials are not yet available in that country, 
will be carried out at the Stoke-on-Trent establish- 
ment. 


The Boilermakers Restart. 


AvrHouGcnH figures for the result of the ballot 
taken last week among the members of the Boiler- 
makers’ Society, in connection with the agreement 
reached at Edinburgh for the settlement of the over- 


time and night shift dispute, have not, so far, been | 


revealed, it is understood that while some of the 
branches actually showed a majority against accept- 
ing the settlement, there was, on the whole, a vote 
of two to one in favour of acceptance. On Monday 
morning the works of the Federated firms were once 
more thrown open to the members of the Society 
and, from all accounts, the men displayed considerable 
pleasure at the return to work after an idle period 
of twenty-nine weeks. The amount of work awaiting 
execution is, however, not as yet great, and it is 
probable that, for the time being, a good proportion 
of those desirous of resuming activity will find it 
impossible to obtain full or even partial employment. 
Prospects, however, are fairly bright in some quarters, 
and the mere fact that the dispute is over will, no 
doubt, tend to make them brighter. The dispute 
is estimated to have cost in loss of wages and other- 
wise a sum of between 9 and 10 million pounds, and 
to have directly affected at least 60,000 workers. 


Rating of Machinery. 


Tae Minister of Health and the Secretary for 
Seotland have jointly appointed a committee “ to 
inquire into the present law and practice in regard 
to the rating of machinery and plant in England and 
Scotland respectively.”” The committee is to make 
recommendations as to desirable and practicable 
alterations designed to remove inequalities and, if 
possible, to assimilate the custom in this matter in 
the two countries. It will consist of nine members 
and be under the chairmanship of Mr. Edward Shortt, 
K.C., with Mr. G. R. Hill, of the Ministry of Health, 
as secretary. Since 1895 efforts have been made on 
ten occasions by the Machinery Users’ Association 
to secure the passage through Parliament of a Rating 
of Machinery Bill. In each instance the Bill has 
received a second reading, either without a division 


opportunity found for completing the farther stages. 
On the last occasion in May this year, the Minister 
of Health remarked that as the Government was 
preparing a Bill dealing with the whole general 
question of valuation and rating, he could not bold 
out any reasonable prospect that the Rating of 
Machinery Bill then before the House would be more 
suecessful than its predecessors, The object of the 
Bill was to secure that in estimating the rateable 
value of any hereditament in England and Wales 
used for trade, business or manufacturing purposes, 
machinery should not be included unless it formed 
part of the freehold or was used for producing or 
transmitting motive power or for heating, lighting, 
or ventilating purposes. With the appointment 
of the new committee it would appear that some 
definite steps towards securing these ends may now be 
anticipated. 


The Largest Motor Ship. 


Ir is announced that the Union Castle Mail Steam- 
ship Company has ordered from Harland and Wolff 
a twin-screw motor passenger liner of over 20,000 tons 
gross for its South African mail service. The vessel 
will be driven by two sets of double-acting eight- 
cylinder Harland and Wolff-Burmeister and Wain 
marine oil engines, developing a total of not less 
than 20,000 indicated horse-power. With these 
engines and with her dimensions of 630ft. by 73ft. 
by 46ft., the vessel, it is claimed, will be by far the 
largest and most powerful motor ship in the world. 
If the facts concerning this new vessel are as reported, 
she will represent a very big step in advance, for it 
will be seen that the builders, by the adoption of the 
double-acting principle, are contemplating the de- 
velopment of nearly 10,000 indicated horse-power in 
each eight-cylinder unit and the application of it to 





one propeller shaft. When last year the Union 
Steamship Company of New Zealand placed an 


order with the Fairfield Company for a 600ft. motor 
passenger quadruple-screw liner to be propelled by 
| four of six-cylinder Fairfield-Sulzer engines 
| developing 3000 brake horse-power per set, many 
| held that a bold step in advance had been taken. 
The Union Castle ship will, however, throw the New 


sets 


| Zealand vessel into the shade, with nearly three | 


| times the power per shaft and some 1250 indicated 
| horse-power per cylinder, as compared with 600 or 
| less in the Fairfield vessel. 


Deepening the Manchester Ship Canal. 


Ix a parliamentary Bill now being promoted by 
|the Manchester Ship Canal Company, powers are 
| sought to deepen the canal for a distance of about 
| 4 miles from Eastham to Stanlow. The depth, it 
is proposed, should be increased to 30ft. in order to 


| . . - 
permit ships of greater tonnage to use the canal than 





Stanlow, at which point the oil trade is being rapidly 
| developed. The company has also in view the 
probability that the whole of the land bordering the 
canal from Eastham to Manchester will be developed 
industrially in the near future. Since the canal was 
opened in 1894, capital estimated at 35 million pounds 
sterling has been expended in the establishment 
of works and industries on the banks of the canal 
up to, and including, Trafford Park. 


Preserving the Watt Relics. 


Tue fact that Heathfield Hall, Handsworth, and 
the estate adjoining it has been sold by the Gibson 
Watt trustees te a Birmingham syndicate, which 
proposes to use the land in connection with a housing 
scheme, has created some concern in Birmingham 
as to the preservation of the Watt relics in the attic 
of the Hall. From 1819, in which year Watt died, 
until 1869, the attic was unopened, and even to-day 
its contents are exactly as and where they were left 


place. Professor Burstall, of Birmingham Univer- 
sity, is responsible for the suggestion that a replica 
of the building should be erected in the city, prefer- 
ably in the University grounds, under the joint 
responsibility of the Corporation and the University, | 
that the door, window frame and floor of the attic 
should be incorporated in the new structure, and 
that all the relics should be removed and carefully 
re-deposited in their correct positions. As the cost 
of carrying out such a scheme would not be great, it 
is not proposed to make a public appeal for sub- 
scriptions. 





A Buffer Stop Collision. 


On the evening of September 26th the up-day 
Irish mail came into slight collision with the hydraulic 
buffer stops at the end of No. 1 platform road at 
Euston. The train was probably only just moving, 
and had it not been for the considerable weight of 
the two engines—234 tons—and of the stock—463 | 
tons—the consequences probably would have been 
almost negligible. The inquiry by Major Hall— 
whose report was issued on Friday last— brought to 
light an irregular system of brake control of double- 








or by a large majority, but there has never been any 


headed trains. Engines, on this occasion, were | 
changed at Crewe, and at Rugby the men on the | 


formerly, particularly vessels bringing petroleum to | 





train engine were relieved by men from the Rugby 
shed, but those on the assistant engine, as they 
belonged to Camden, came through to Euston. 
It appears that a practice has grown up in which the 
command of the brake, in cases in which there are 
two engines, has been left with the driver of the train 
engine because, it is claimed, the brakes act better if 
this be done. The assistant driver acted on this 
system when entering Euston and left the brake 
application to the train driver. The latter man 
worked to the rule, and the result was as related. 
This rule emphatically lays the duty on the leading 
driver, as he has the better view of the signals and 
road. Major Hall says that there are obvious 
advantages in this procedure, and unless and until 
the company sees good reason to alter the regulation 
it is clearly necessary for steps to be taken such as 
will ensure its proper observance in the future. 





Petrol Research. 


Since the Liquid Fuel Congress was held in Paris 
last year a considerable amount of research work 
has been carried out by the Comité Scientifique du 
Pétrole at the Ministry of Commerce and Industry. 
The Congress indicated the lines of research which 
should be followed up, and the Comité Scientifique 
appointed a number of committees, under the 
presidency of distinguished scientists, to deal with 
such questions as hydrogenation, carbonisation, the 
chemistry of hydrocarbons, alcohol and vegetable 
oils as fuels, the last named section having at its head 
Professor Daniel Berthelot. The president of the 
Scientfic Committee is Professor Sabatier, whose 
catalytic process for the treatment of oils has opened 
up such a wide field for further research in the pro- 
duction of petrol from vegetable, fish and other oils. 
The problem of precuring petrol and other liquid 
fuels from home and colonial sources is regarded in 
France as of the first importance from the stand- 
| point_of national security, as well as of economy, 
and the Comité Scientifique, in addition to its research 
work, is organising a system of technical instruction 
|in France on all matters relating to oil fuels. Hopes 
| are centred particularly upon the catalytic treatment 
| of vegetable oils, which, however, is not likely to 
provide a practical solution for many years to come 
be 








|The production of oleaginous products must 
increased enormously before the price of vegetable 
oils can make the catalytic treatment a commercial 
success. 


Progress of the Edgware Tube Railway. 


Arrer five months’ work one of the new tunnels for 
| the Edgware extension of the Golder’s Green Tube 
| Railway was completed on Tuesday, when the work- 
| men broke through at a point near Hendon—Central 
|—Station. The tunnel is nearly three-quarters of a 


| ° ae 
| mile long, and so accurately has the driving been 


i 


| accomplished, that the deviation from the centre 
| line, we are informed, only amounts to five-sixteenths 
|of an inch. Work started at Colindeep, where the 
| tunnels pass beneath the Midland main line at right 
|angles. Here the excavating had to be done by 
|hand, the progress being necessarily slow. Once 
|clear of the main line railway, however, rotary 
|exeavators were employed which enabled about 
60ft. to be completed per day with two shifts working 
day and night. About 5000 tons of earth will have 
to be excavated to form the two tunnels. All this 
material has been, or will be, transported to other 
| parts of the railway, to form embankments and fill 


| up natural hollows in the land. 


A Curious London’ Mishap. 


| Ow Tuesday evening * curious mishap, or series of 
mishaps, occurred in Newington-causeway, South- 
| wark, at a point where the roadway is underlain by 


| the City and South London Tube Railway, and spanned 
by a bridge on the South-Eastern section of the 


by the great engineer—even the frying pan in which | Southern Railway. According to a statement issued 
he used to cook his simple mid-day meal being in its | jointly by the engineers to the tube railway company 


and by the South Metropolitan Gas Company, it 
would appear that in the course of the work of en- 
largement now being carried out, one of the tunnels 


|} came into contact with what is probably an old 


storage well. An inrush of sand and water into the 
tunnel ensued, and as a consequence an empty space 
was formed beneath the surface of the road overhead. 
Robbed of their support, the gas, water and other 
mains and the Post Office and other cables collapsed. 
The breaking of the gas main resulted in an explosive 
mixture being formed with the air contained in the 


| space left by the subsidence and the escaping gas 


became ignited. The hole in the ground was thus 
the cause of the explosion and not a result of it. In 


| addition to the gas main, two water mains, according 


to the fire brigade report, were fractured, and a con 
siderable area of the underside of the railway bridge 
was scorched. By what appears to have been the 
greatest good fortune, no one was injured as a result 
of the mishap, although a fully loaded train in the 
tube railway and an omnibus in the street overhead 
appear to have had very narrow escapes. The City 
and South London Tube was constructed thirty-six 
years ago, and in order to secure through communica- 
tion with the other London tubes of subsequent date, 
it is now in process of being enlarged by the addition 
of 18in. to the diameter of the tunnels. 
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Ship Form and Steering. 


By A. W. JOHNS, C.B.E., R.C.N.C., M.I.N.A. 


No. IL.* 


Ir is now proposed to consider large changes in 
a ship’s course as when she makes a complete turn 
under helm. The effect of putting the rudder over 
is to bring a force F on the stern—A, Fig. 4. This 
force can be replaced by two forces ; the first, A, fore 
and aft, augmenting the resistance and decreasing 
the speed, but having no turning effect ; and a second, 
T, a transverse force, which causes the ship to turn. 
By applying two opposite forces at G, the centre 
of gravity, both equal and parallel to T, the condi- 
tions are unaltered, but T at the stern, is replaced 
by T at Gand a couple of moment T x 8S G, where 


E,,—B, Fig. 4—which is abaft E,, since the rotary 
motion of the ship decreases the pressures on the port 
bow and increases those on the port quarter. The 
shifting aft of the point of application of the trans- 
verse forces opposing leeway is common to both 
stable and unstable motioned ships. 
the point is brought nearer to the centre of gravity, 
whilst in the stable vessel it moves further away. 
The turning effect of the rudder is thus more forcibly 
opposed than before in the stable ship, and less 
forcibly assisted in the unstable. At this stage of 
the turning, the stable vessel, other features being 
the same, is at as great a disadvantage when com- 
pared with the unstable motioned ship, so far as 
turning quickly is concerned, as at the initial stage. 
The final stage of the turning is reached when 
the ship attains a constant angular velocity. The 
forces then operating are as shown in C, Fig. 4, the 
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FIG. 1 (Reproduced) 


SG is approximately the half length of the ship. 
The couple turns the ship’s head to starboard. 

The single force T at G pushes the ship to the port 
side of the original course, and imparts to her a 
velocity in that direction. This movement is resisted 
by the water, the opposing force being equal to T. 
This opposing force is the sum of the transverse 
pressures on all the small areas into which the 
immersed surface can be divided and will act as 
if concentrated at a point E,, whose position depends 
upon the underwater form. If E, is coincident in 
plan view with G, the ship moves bodily to port ; 
if it is abaft G—as in A of Fig. 4—the couple formed 
by the two forces T at E, and G opposes the original 
couple due to the rudder in turning the ship; whilst 
if E, is before G, the couple due to the rudder is 
assisted. The net or effective couple causing turning 
is T x 8S E,, where, if E, is abaft G,, S E, is less than 
the halt length, and if before G it is greater. 

The centre of gravity has a transverse velocity 
and also one in the direction of the middle line plane ; 
the latter is thus inclined to the direction of the 
resultant velocity of G, the angle between the two 
being termed the drift angle. If the ship has little 
rotary motion, which is the case at the initial stage 
of the turn, the circumstances are similar to those 
of Fig. 1, and the point E, coincides with E. If 
E, is abaft G, the motion is a stable one, but, as just 
shown, the turning effect of the rudder is opposed, 
whilst if E, is before G, the motion is unstable and 
the rudder is assisted. Initially, therefore, a stable 
ship, other features being the same, is more difficult 
to turn than one which is unstable in motion, and 
the radius of the curved path in which she starts 
turning will be greater. 

The centre of gravity G has a motion to port, 
whilst, owing to rotation, the stem moves to starboard 
relatively to G. A point between G and the stem 
will have no transverse motion, and is termed the 
pivoting point, a vertical line through it being the 
axis about which the ship rotates. It is generally 
assumed to be at one-third the length of ship from 
the stem, but the position will vary slightly for 
different types and at different stages of the turn. 
It will lie nearer the stem in an unstable than in 
a stable motioned ship. In abnormal types the 
pivoting point may be forward of the bow, the vessel 
then shifting bodily to the port side of the original 
course. This is clearly shown in the photographs 
of coastal motor boats taken whilst turning, and 
published by Sir John Thornycroft in his paper 
before the Institution of Naval Architects. For | 
ordinary ships, when turning, the forward portion | 
of the vessel lies inside the line of the original course. 

The force F at the stern, and with it the forces 
A and T—A, Fig. 4— increase until the full helm angle 
is reached. They then decrease owing to the falling off 
of the speed and the rotary motion of the ship, and 
finally remain fairly constant for the remainder of 
the turn. The ship moving in a curved path is| 
subject to a centrifugal force C, acting in a direction | 
from starboard to port, and through the centre of | 
gravity G. Port leeway results, and, as with the | 
force T, is opposed by the water until the pressure on 
the port side due to leeway is just equal to the 
force causing the latter. This opposing force, due 
to leeway, will now act as if concentrated at a point | 
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transverse forces being all equal and opposite and 
having no moment about the centre of gravity. In 
addition to the forces T, caused by the rudder and 
the force C, due to the centrifugal force, there is a 
pressure P on the starboard bow over the portion 
lying before the pivoting point, and a force P + C + T 
on the port side which lies abaft. These pressures 
oppose the couple turning the ship, and have the 
same moment about the centre of gravity. 

If, now, the helm is placed amidships, the force 
F at the stern disappears, and with it the forces T 
and A. The middle line plane is still inclined to the 
direction of motion as in Fig. 1, but the vessel differs 
from the conditions in that figure since she has port 
leeway and is rotating. The righting of the helm 
in a stable motioned ship tends to reproduce the 
conditions of D, Fig. 1, and a force will act on the 
port side as if concentrated abaft the centre of gravity, 
thus gradually reducing the port leeway and the 


T. 
. 
| 
} 
| 


, Generally, a ship which is stable in motion whey 


going ahead will be unstable when going aster. 
and vice verad, It is not difficult to show that a 
stable-ahead motioned ship will, when going astern. 


| turn more slowly than one which is unstable. 
In the latter | 


In text-books on naval architecture, it is stated 
that the rate at which a vessel turns when steering 
is governed mainly by four features, viz.: 


(1) The transverse force at the stern. 

(2) The time of putting the helm over. 

(3) The moment of inertia of the moving masses 
about the centre of gravity. 

(4) The resistance to rotation. 

It is not proposed to discuss the four features in 
detail, but to refer only to those which are effected 
by the underwater form of the vessel, viz., (1), (3) 
and (4). 

The force is brought on the stern by using the 
rudder, and in vessels in which the latter is well] 
removed from the deadwood or other vertical surfaces, 
the transverse force is that due to the pressure on the 
rudder alone, If the rudder is hung to the deadwood 
&@ pressure operates on the latter when the heli is 
used, and is practically the same per unit area as 
the maximum pressure on the rudder, i.¢., on its 
fore edge. The average pressure on the rudder area 
is about one half the maximum, and for equal areas 
the pressure on the deadwood is thus twice that on 
the rudder. The deadwood pressure is wholly tran. 
verse, the rudder pressure is inclined and has a for 
and-aft component which decreases the speed. So 
far as initial steering effect is concerned, the pressure 
on the deadwood is of far more value than the rude: 
pressure. It was for this reason that in the sailing 
warship the rudder area was relatively small, its main 
purpose being to bring a pressure on the deadwow| 
The force T of Fig. 4 was large and A very small, tl. 
effect on speed being negiigible. The ship thus 
retained speed and steerage way when going about 
on the other tack. The pressure on the deadwood 
has an effect in rectifying small deviations of the 
ship’s course, but when she is making a complet: 
turn the pressure on it due to the rudder 
decreased by the ship’s rotary motion, until at a 
certain stage it is reversed in direction, and for th« 
remainder of the turn opposes the action of the rudder 
in turning the vessel. 

Experiments made some years ago on a battleshi) 
model showed the value of the deadwood in securing 
stability on a course. In one series of experiment- 
the model had a complete deadwood, whilst 
another the latter was reduced—as in D, Fig. 4 
the dotted portion omitted being of nearly the san 
area as the rudder. The model was connected to the 
tank truck by a vertical spindle secured to the mode! 
well in front of the middle of length, and arrange: 
to allow the model to swing in a horizontal direction. 
A rudder hung to the after edge of the deadwood had 
a tiller, which if the model moved from its straig)' 
course at once moved the rudder to correct tly 
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rotary motion. The greater the stability when in 
motion the sooner will the leeway and rotation dis- 
appear. 
ship, the righting of the helm results in a force on 
the port side reducing the leeway, but as it will act 
as if concentrated at a point before the centre of 
gravity, it will assist the rotation. In such a vessel 
it is necessary to reverse the helm to destroy the 
rotary motion. 

A stable motioned ship, other features being the 
same, will thus have a larger advance and tactical 
diameter than one which is unstable. The two 
qualities of great stability in motion and quick 

ing are generally antagonistic. 

If the rudder is fitted at the bow instead of at the 
stern, it can be shown that a stable motioned ship 


| will turn more quickly under helm than an unstable 


one. The leeway initially will be opposite to that 
of a vessel with a stern rudder, the pivoting point 
will lie between the centre of gravity and the stern, 
and the drift angle will be in the opposite direction. 


On the other hand, in the unstable-motioned , 





deviation. Whilst the model was being towed its 
bow was pushed across the course to a definite angle. 
The rudder brought it back to the straight course, 
but in doing so the model oscillated from side to side. 
The angles of the successive angular oscillations on 
both sides were automatically registered and com- 
pared for both the full and reduced deadwoods. The 
results showed that the full deadwood was superior to 
the reduced by an amount equivalent to an increase 
| of the rudder area of from 30 to 40 per cent. This 
| deduction applies to relatively small alterations of 
a ship’s course as when ordinarily navigated. 

The moment of inertia of the moving masses is the 
| sum of that of the ship’s weights and of the water 
| moving with the vessel. The ship designer cannot 
| sensibly alter the disposition and inertia of the ship’s 
| weights, but can materially modify the mass and 

inertia of the water by adjustments of the under- 
| water form. The vessel when turning rotates about 
|@ vertical axis through the pivoting point, and all 
immersed vertically disposed portions of the bottom 
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with no great inclination to the fore-and-aft line will 
communicate motion to adjacent water, thus virtually 
increasing the mass and inertia of the ship. 

The effect of these entrained masses of water is 
important only when the angular motion of the vessel 
is changing, and from the time the helm is put over 
until constant angular velocity is reached they oppose 
the turning effect of the rudder. The larger the 
masses and the further they are from the ship’s centre 
of gravity the greater the resistance. The water 
thus acts as a stabilising feature, resisting the turning 
effect of any accidental forces on the ship. When 
the ship is turning and the helm is placed amidships 
the effect of the masses is to continue the rotary 
motion and to resist the forces destroying it. 

The calculation of these masses is impossible and 
their experimental determination very difficult. 
Experiments with simple geometrical bodies indicate 
that the mass of the moving water increases with the 
velocity of the body, and accepting this fact, it follows 
that since the axis of rotation in a ship is before the 
centre of gravity—.e., before amidships—an area a 
certain distance aft will entrain a greater mass of 
water than a like area at the same distance forward 
of amidships. From this point of view the after 
deadwood is the most resistful portion of the immersed 
he dy. 

Those features which by their shape and dis- 
position cause masses of water to move with them 
are also those which give rise to resistance to rotation 
of the ship by reason of their velocity. This resistance 
is operative throughout the motion, and for any 
particular unit area of surface varies as the square 
of its velocity. As the latter varies as the distance 
of the area from the pivoting point, the effect of an 
after area in resisting motion is much greater than 
for an equal area forward. 

The combined effect of augmented inertia and 
resistance is shown by experiments made by Captain 
Colomb on a 37ft. steamboat. A board 2ft. deep 


A 


for securing stability in motion. It only remains to 
show how in various types of vessels the best results 
are secured. 

Practical considerations, such as the stresses on 
the structure when a ship is being docked, limit the 
extent of the modifications to some of the features 
which have been referred to, by which stability of 
motion ean be combined with good manceuvring 
power. These do not, however, apply to model 
yachts in which every advantage is taken to ensure 
good stability of motion and steering qualities. A, 
Fig. 5, shows a profile view of a typical model yacht. 
The transverse sections before and abaft the bulb 
keel are almost circular segments and offer small 
resistance to turning. The bulb keel supports the 
ballast and prevents excessive leeway, and at the 
same time ensures that the points E, and E,, of Fig. 4 
are not far from the longitudinal position of the 
centre of gravity, and the turning effect of the rudder 
is not unduly opposed. The small skeg before the 
rudder supports the latter and assists it for small 
deviations of the yacht’s path without greatly in- 
creasing the inertia or resistance when she is turning. 
In some types the skeg is omitted and a larger rudder 
fitted. The point E of Fig. 1 is clearly abaft the 
centre of gravity, and stability of motion is secured. 
The centre of effort can be adjusted by alteration of 
sail area to bring it into the position relative to the 
centre of lateral resistance, which experience has 
shown necessary. The large racing yacht has similar 
features, but not to the same marked extent. 

The ordinary merchant ship does not require to be 
quick turning, and stability on her course is the 
primary consideration, Full deadwoods are, there- 
fore, the tashion, and it is only in recent years that a 
small reduction in the after deadwood has been made 
asin the Lusitania and Mauretania. Consistent with 
docking requirements, it is difficult to understand why 
similar reductions are not made in all twin-screw 
merchantmen, an appreciable weight of material 
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and 3ft. long was fitted vertically first to the after 
and then to the forward end of the keel. The boat 
was turned through sixteen points and the length of 
path and time observed. The following table shows 
the results : 


Angle Length of path in feet Time in seconds to turn 
of 16 points. 

helm, —-—--+--- -—— 

degrees. Without, Board Board | Without) Board Board 
board. aft. forward. board. aft. , forward. 

40 210 360 180 35 66 45 
30 320 630 290 46 88 50 
20 620 1280 550 68 147 68 


If the pivoting point had been amidships the increase 
in inertia and resistance would have been the same 
for both positions of the board, but as the point was 
forward of amidships, the increase was much greater 
for the after than for the forward position, as shown 
by the 70 to 100 per cent. longer path. For the 
forward position the length of path is less than with- 
out the board, a result due to the decreased stability 
of motion. The incréased times for both positions 
is the effect of larger inertia and resistance, but is 
very markedly greater for the after position. 

Exactly the same effect is observed when the 
trim of a ship is changed, the mean draught and 
displacement remaining constant. Greater trim by 
the stern increases the advance, tactical diameter 
and time, and as before stated, the stability of 
motion. If trimmed by the bow, the stability of 
motion, advance and diameter are decreased and the 
time slightly increased, High-speed craft, such as 
torpedo vessels, alter trim by the stern as the speed 
increases, and the advance and tactical diameter are 
correspondingly augmented. 

From the point of view of quick turning it is, there- 
fore, necessary to reduce the vertical portions of the 
immersed body of the ship to the minimum, and 


more especially those which lie furthest aft and are at | 


the maximum distance from the pivoting axis. This 
condition, it will be noticed, is at variance with that 


Older 
Battleship 





D Later 
Battleship 


Swain Be 


being saved without sacrificing stability on a course. 

In special instances the after deadwood is made 
full and the trim by the stern large, to secure great 
stability on a course. This is particularly the case 
in trawlers, on which, when the trawlsare down, uneven 
transverse forces, tending to alter the course of the 
vessel, may operate. A similar remark applies to 
tugs. 

It is in warships which have to execute com- 
plicated movements when cruising in fleets or flotillas, 
which necessitates good manceuvring power, that the 
greatest improvements in this respect have been 
made in recent years. Torpedo craft, which have 
to be exceedingly nimble, have their after dead- 
woods almost completely omitted, the “cut up” 
aft extending for from 4 to */; the vessel's length 
—B, Fig. 5. In the larger warships, the reduction 
in the after deadwood area was first made as in C, 
Fig. 4, but later has been increased, although not to 
the same extent as in torpedo craft. The “ cut up” 
in the larger warships is for about */,, to ‘J/g of the 
length—D, Fig. 5—and although this appears small, 
yet it has been accompanied by greatly improved 
manceuvring power, fully confirming the great effect 
of the after parts in resisting turning. E, Fig. 5, 
shows the stern of a submarine in which only sufficient 
deadwood remains to form a support for the rudder. 

One type of war vessel which deserves particular 
notice is the coastal motor boat, in which, as the 


|speed increases, the immersed middle line area 


continually diminishes until, at top speed, when the 
vessel is ski ing, it is greatly reduced in extent 
and is almost completely at the after end. The area 
resisting leeway is, for this condition, very small, 
and the point E, of Fig. 2 is close to the rudder. 
When the helm is used the leeway is relatively large, 


| and . the ba 2 effect of the rudder small, since 


E, and § of A, Fig. 4, are close together. This type 
appears to be one in which, for quick steering when 


| skimming, a forward rudder is preferable. 


The sailing warship was fitted with a deep keel 
and false keel by which leeway was reduced, but the 
modern warship has no projecting keel. The bilge 








| 





keels are, however, very effective in reducing leeway 
when turning, and it has been found by experience 
with ships to which bilge keels have been added 
after first completion, that the advance and tactical 
diameter have been very appreciably reduced. 

In the preceding remarks the ship has been supposed 
to turn under the action of the rudder only, and 
nothing has been said as to turning with one propeller 
ahead and the other astern. The turning moment 
on the ship is then equal to the thrust of either 
screw—supposed equal—multiplied by the distance 
at the centre of gravity between the shaft lines 
produced. This distance being generally small, 
the turning effect is far less than with the rudder. 

As a result of experience, it has been stated out 
ward turning screws assist, and inward turning screws 
oppose, the rotation of a ship by the action of the 
propellers alone. The reasons for this difference are 
obscure, but possibly the transverse motion of the 
stern leads to a difference in the velocities of the 
water over the upper and lower halves of the pro- 
peller discs and transverse forces are brought into 
operation at the stern which assist or oppose the 
rotary motion. The pivoting point when turning 
under the action of the screws is amidships, and the 
cutting away of the forefoot has the same effect as the 
omission of an equal area of the after deadwood. 
Both assist by reducing inertia and resistance. 

The single screw ship generally tends to turn 
when the screw is working, and a small helm angle 
is necessary to keep on a straight course. If the 
screw turns in a right-handed direction when viewed 
from aft, the ship turns to starboard, and if left- 
handed to port. This movement is caused by the 
wake velocity being greater near the surface than at 
the keel, thereby causing the force on the blade of 
the propeller to be greater when in the upper portion 
of its path than for the bottom portion. A small 
resultant transverse force causing turning is thus 
produced. The writer has been informed ot one famous 
shipbuilder who flourished in the days of single- 
screw steamers, and who, to counteract this turning 
when under way always placed the line of shafting 


| at @ small inclination in plan to the middle line plane. 








The Japanese Earthquake. 


AccorDING to information received from Osaka, no 


| official estimate has yet been given out of the total losses 
| caused by the earthquake, but a number of private esti- 


mates have been published. Of course, many of those 


| estimates are mere guesses, but they are mostly around the 
| 5,000,000,000 yen mark. 


This may appear at first sight 


| almost incredible, because at the time of the San Francisco 


earthquake in 1906 all property losses were estimated at 


only 300,000,000 dollars ; but it must be remembered that 
| the recent disaster covered a very much wider area than 
| did that at San Francisco and that it includes a number of 


cities. The destruction of insured property alone is officially 
put at 2,200,000,000 yen, and that does not include Govern 
ment owned property, such as telegraphs, telephones, 


| railways, arsenals, and other army and navy property, 





none of which is insured against fire or earthquake. There- 


| fore the colossal figure of 5,000,000,000 yen is not altogether 


imaginary. 

Now that the general preliminary arrangements and 
regulations for the reconstruction of the capital are com- 
pleted, orders for various kinds of machinery and materi: 1 
are being placed with factories in the Osaka district, whi'e 
considerable orders have been or will shortly be placed 
abroad. Among the orders reported to have been already 
sent to Osaka are those for electrical machinery for the 
Tokyo electrical supply authorities, one for a number of 
street cars to replace those that were burnt up or otherwise 
damaged on the streets of the capital, and others for tele- 
graph and telephone wires, railway sleepers and carriages, 
and different kinds of building materials. 

For two or three weeks past one large section of Osake, 
near the harbour, has been taken over for the preparation 
of timber (of building lengths) for thg construction of 
barracks which are to be erected as rapidly as possible all 
over the devastated area. An Imperial Decree provides 
exemption from or reduction or postponement of taxes 
for residents or persons with their occupation in the 
devastated area. The Decree states that taxes—land, 
business, income or succession—usually collected in 
September, woul? not be collected until after October 31st. 
After that date those taxes were only to be collected from 
those who had suffered little or no material damage, 
while in other cases payment will be further postponed 
until the question of exemption or partial reduction has 
been determined. 

The loss accruing from tax redemption, reduction or 
postponement will amount to a considerable sum, and when 
it is remembered that the import duties on various necessi - 
ties and reconstruction materials have been suspended 
for some months to come, it will be seen that the Treasurys 
will have to look to other sources for the replenishment ct 
its funds. Rumours are already current, though they may 
be regarded at present as more or less speculative, of a 
general luxury tax affecting theatres, entertainments, and 
the like, and enhanced duties on what come under the 
category of luxuries—liquor, tobacco, toilet articles, silk 
textiles, &c. 

The idea of removing the Tokyo Imperial University 
to a more suitable locality seems to find increasing favour 
among the professors and the students, in view of the fact 
that as the result of a recent conference arranged by the 
Students’ Association, a general committee, composed of 
five representatives from each department, has been 





appointed to examine the question of removal in all its 
aspects. 
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The History and Progress of 
Metallurgical Science.* 
By SIR ROBERT HADFIELD. 


SECTION V.— METALLURGY. 
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| Signature of Salts, Metals, and Plants, published in 
In this the Sun represents Gold; the Moon, 
Copper ; 


1658. 
| Silver; Mercury, Quicksilver ; Venus, 


Mars, Iron; Saturn, Lead; and Jupiter, Tin. 

















Mara, 


Iron. 


Venus, 
Copper. 


Moon, 
Silver. 


Mercury, 
Quicksilver 


Sun, 


France, where the leading Metallurgical Association | 


is known as the Comptoir Sidérurgique. 
country the word Siderology is 
‘ siderite ” 


obsolete, but 
ore, and “ siderography ” refers to engraving on steel. 

The derivation of all these words is from Sidus, 
a star, a group of stars, a constellation, a sky, the 
heavens. It seems possible, therefore, that the term 


Siderology was adopted in order to convey the idea 
that iron came from the stars in the form of meteorites 
have 


of ferrous character, which are believed to 
bombarded us in the early stages of the world’s his- 
tory. This theory has been put forward by several 
well-known authorities, and though it is probably 
only a partial explanation, it is certainly curious to 
find that, apart from known meteoric specimens, 
iron ore deposits exist on the surface of the earth or 
only at shallow depths. 

This term “* Siderology ”’ is also mentioned because 
of the reference to the two shepherds, Sidére and 
Sidérite, in the Poem ‘“ Ferrum,”’ first written in 
Latin in 1717 by Father Xavier de la Sante, and 
quoted in Section VII. of Part II. of this address. 
In beautiful language and imagery this poem describes 
the wonderful metal iron, in which the world to-day 
is so much interested. A translation was made into 
French by my friend, the late Professor F. Osmond, 
who did so much for the Science of Metallurgy. 
Fig. 17 shows the Bronze Group embodying the 
poetical ideas so beautifully expressed by Father 
Xavier de la Sante. The execution of the commission 
for me was carried out by Mr. Frederick J. Halnon, 
R.B.S., and the group was exhibited at the Royal 
Academy this year. As a slight appreciation of the 
many kindnesses I have received over a long period 
of time from numerous French Scientists and Engi- 
neers, it has given me much pleasure to present a 
replica of this Bronze Group to the Conservatoire 
des Arts et Métiers, Paris, where my friend Dr. Léon 
Guillet is Professor of Metallurgy. 

THE PRODUCTION OF IRON AND STEEL. 

Antiquity.-An Italian writer, Comm. G. E. Falck, 
President of the Association of Italian Metallurgical 
Industries, in a recent paper entitled ‘* The Iron and 
Steel Industry of Italy,” read before the Iron and 
Steel Institute, of which he is one of the Honorary 
Vice-Presidents, says that the Lron Industry is coeval 
with the first dawn of Italian civilisation, and its 
origin is lost in the dim history of the “‘ Age of Iron,” 
in the rise of which Italy played a leading part. He 
points out that the iron ores of Elba have been 
worked since the Etruscan epoch, and the Luco- 
monians of Populonia built furnaces on Elba to 
smelt them. From the Roman Age there are indubit- 
able proots of a flourishing mining industry on the 
island. Virgil extols the generous island with its 
inexhaustible store of mineral wealth; Aristotle 
calls the iron from Elba Populonian iron, for the 
reason that it was smelted at Populonia; Strabo, 
in astonishment at the abundance of iron-bearing 
minerals, declared that the earth reproduced iron. 
It is interesting to note that Comm. Falck, like many 
of us, considers that one of the chief causes of the 
War was the fact that the Germans coveted the | 
possession of the Briey Basin with its vast supplies 
of iron Their geologists misled Bismarck in 
1870; it was not intended to repeat the error ! 

Campbell says that amongst the Scythians the iron 
sword was a god. It was the image of Mars and 
sacrifices made to it. Vulean was a smith ; 
Thor wielded a hammer ; even Fionn had a hammer 


ore. 


were 


In this 


is still used as a name for magnetic iron 


Glauber said: “The extent to which the symbol 
touches the enclosing squares is intended to indicate 
the relative perfection of the metal. Now if into one 
of these I put the character of the Sun or Gold, viz., 
a round circle, it touches four parts of the square and 
| filleth it up, signifying that among celestial and 
terrestrial creatures, the Sun and Gold do excel all 
other things in their perfection.” Saturn was 
supposed to influence life, sciences and buildings ; 
Jupiter—honour, wishes and wealth; Mars—wars, 
| persons, marriages, and quarrels; the Sun—hope, 
| gain, and happiness; Venus—-love and friendship ; 
Merecury—fear, disease, debts, and commerce ; the 
Moon—robberies, wounds, and dreams. The intrinsic 
quality was denoted by the planet. The Sun was 
regarded as favourable; Saturn, cold; Jupiter, 
temperate ; Mars, ardent ; Venus, fruitful ; Mercury, 





inconstant; the Moon, melancholy. The days, 
colours, and metals also came under the same 
influences. 


To-day we regard iron as the metal which has 
brought more comfort and more civilisation into the 
world than any other metal, useful though some of 
them undoubtedly are. For example, take away gold 
and we would hardly notice its absence from the 
engineering and metallurgical point of view; but 
take away iron and the world would rapidly sink 
back into barbarism. Inthe Mechanic's Encyclopedia, 
published in 1835, under the heading of iron, reference 
is made to ‘‘ Meteor Steel,.”” whatever that may have 
been, one of the patentees of the product being Mr. K. 
Martineau, a name still familiar to those in Birming- 
ham. In this encyclopedia it is interesting to note 
the reference to the output of pig iron in some of the 
years between 1740 and 1827. 





In the year 1740 17,000 tons were made from 
} a 1788 68,000 
1796 125,000 
1806 250,000 
1820 400,000 
1827 690,000 


59 furnaces 


284 


In the latter year the production was distributed as 
follows : 


Staffordshire 216,000 tons from 95 furnaces 
Shropshire . . 78,000 
South Wales 272,000 90 
North Wales 24,000 12 
Yorkshire .. 43,000 24 
Derbyshire . . 20,500 14 
Scotland 36,500 18 

Total 690,000 R4 


As a contrast it may be mentioned that there are 
to-day at work in the United States blast-furnaces 
of such large dimensions that they produce about 
300,000 tons annually. Thus two of these furnaces 
would turn out almost as much as the whole output 
of the 284 furnaces mentioned above. This shows 
the wonderful strides made by the Metallurgist during 
the past hundred years. 

Present Day.—To give some idea of the gigantic 
nature of the world’s iron and steel industry, there 
are now, in the United States alone, no less than 
16,571 establishments manufacturing iron and steel, 
with 1,030,248 wage earners in 1921, whose total 
production was valued at £1,218,000,000. About 
one-quarter of the wage earners, one-third of the 
products, and one-twenty-fifth of the number of 
establishments represent the iron and steel industry 
proper, while the remainder comprise a great variety 
of metal working industries in which iron and steel 
are the principal basic materials. The value of the 





which was heard in Lochlann when struck in Eirinn. | 
Smiles mentions that the weapoa of bronze was.dull ; 
but that of steel was bright. The ** white sword of | 
light,’’ one touch of which broke spells, liberated | 
enchanted Princesses and froze Giants’ marrow, | 
King Arthur’s magic sword “ Excalibur,” was | 
regarded as almost heroic in the romance of chivalry. 
This famous steel sword was afterwards sent by 
Richard I. as a present to Tancred; the value 
attached to the weapon may be estimated by the 
fact that the Crusaders sent the English monarch, 
in return for it, “* four great ships and fifteen galleys.” 
Do not let us forget, too, the work of Weland the 
Smith, Weland being the Scandinavian word for 
Vulcan, about whose name clusters so much traditional 
glory as an ancient worker in metals. lLron often 
plays an importast part in mythological lore. 

In the old times of alchemy the chemists of those 
days were not content with merely stating the names 
of metals, but these were also represented by curious 
symbols or zodiac signs as shown by the following 
figure, which is taken from Glauber’s Treatise of the 
* An address delivered before the Birmingham University 


irming! 
Metallurgical Society on Tuesday, October 30th, 1923. Abridged. 
Concluded from page 553. 











}U.S.A. 164 million tons. 


production per man was £1180. It may be interesting 
to add that the Imperial Mineral Resources Bureau 
states that in 1921 the total amount of iron ore mined 
in the world amounted to 73 million tons, of which 
the British Empire mined about 6 million tons, the 
U.S.A. claiming 29} million tons. In the same year 
the world’s production of pig iron amounted to 
34} million tons, the share of the British Empire 
in this being about 4 million tons, and that of the 
The world’s production of 
steel ingots and castings in 1921 was 40 million tons, 
of which the British Empire produced 4} million 
tons, and the U.S.A. 19} million tons. When normal 
times return this total will without doubt be largely 
increased. 

In the table given in the next column these 
figures are supplemented by the corresponding data 
for 1922. 

The question whether the iron ore fields of the 
world are sufficient for the enormous consumption 
which is likely to occur in the future has been carefully 
considered by many authorities. It appears that the 
present iron ore deposits of Lake Superior may be 
taken at 3000 millions, those of Alsace Lorraine are 
6300 millions, and those of Brazil 7500 millions of 
tons. The total iron ore reserves of the world are at 
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Siderology.-Yhe branch of Science which we now | 
call Metallurgy was formerly known as Siderology, | ‘ 
and the French equivalent of this term is still used in | Gold. 
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present estimated to amount to 131,000 millions of 
tons. Quite recently some interesting information 
came before me in a publication by Professor Lasereff. 
of the Moscow University, with regard to the poten. 
tialities of Russia in respect 
of iron ore. Important 
experiments have been 
carried out on the basis of 
magnetic and other obse; 
vations, also on the results 
of boring in the Kursk 
Province. These have been 
further examined by Pro 
fessor Smirnov, of the 
Kazan University, and Professor Leyst, of the Moscow 
University. From these observations and drillings 
it was found that the intensity of the magnetic 
disturbances was greater in the Kursk Province than 
in the Urals or in Sweden. Careful estimates were 
prepared from the information so obtained, and it is 
calculated that the deposits in the Kursk region 
amount to the gigantic figure of 32,000 million tons 
of iron ore. If these estimates be correct, and they 
appear to be based on a scientific examination, there 
is still hope for that great country Russia, who so 
nobly sacrificed millions of her citizens in the struggle 
of the Allies on behalf of justice and freedom. Let us 
hope her wounds can be healed and that she may 
he persuaded to take a sane view which will enable 
her to regain the position to which she is entitled 
amongst the civilised nations of the world. As a 
comparison with the output of iron it may be interest 
ing to state that the world’s output of coal, whicl 
had reached 1476 million tons in 1913, is now slight], 
under that figure; that is, for the year 1922 tly 
output was 1332 million tons. Of this the United 
States raised 31 per cent. (417 million tons); Great 
Britain, 19 per cent. (256); Germany, 21 per cent 
(278), including lignite ; France, 2.2 per cent. (32 
Japan, 1.8 per cent. (25); Poland, 1.8 per cent. (24 
and Belgium, 1.5 per cent. (21). 


Jupiter, 
Tin, 


Saturn, 
Lead. 


Production of Tron Ore, Pig Tron, and Steel Ingots and Casti) 
in the Years 1921 and 1922. 
(Thousands of tons). 





British World 
1921. U.K. Empire U.S total 
incluo'g 
U.K. 
Ore production 3,478 5,753 73,000 
Ore consumption 5,600 8,400 33,500 73,000 
Pig Ge wo--0e ce we 2,616 3,957 16,688 34,500 
Steel ingots and castings 8,703 4.719 19,784 40,000 
1922. 
Ore production 6,872 9,300 47,100 105,000 
Ore consumption 10,200 12,500 53,000 105,000 
Sep Sc) bc «o 0s) O800 6,000 26,850 50,000 
Steel ingote and castings 5,832 6,700 33,600 59,500 


When speaking of Metallurgical progress I should 
like to call attention to the fact that next year there 
will take place at the British Empire Exhibition one 
of the most important Mining and Metallurgical 
Conferences ever held. The untold mineral wealth 
of our Empire ought to be better known and exploited 
than is the case. It is hoped therefore that the Con 
gress will bring about a better understanding and help 
to link our Empire still more closely together with 
regard to these important subjects. 

The Study of High Temperatures.—The Science of 
Metallurgy, notwithstanding the amount of research 
and investigation already accomplished, still presents 
in many directions a practically unexplored field 
for the investigator. Of no branch is this more true 
than that of the study of high temperatures and their 
effects. Few can speak with greater authority on 
this subject than Dr. E. F. Northrup, of Philadelphia, 
Pa., who, in a recent paper read before the Franklin 
Institute, expresses the belief that no path goes 
straighter or quicker to discoveries which will add 
so much to our knowledge of matter itself, and to the 
finding of things useful for every-day life, than the 
roadway of high temperature investigation. He says 
that while not underrating the great value of low 
temperature research on the properties of matter 
by such research we have penetrated deeply into a 
further understanding of its constitution—-the upper 
limits of the temperature scale are now attracting 
more attention, for there matter pulsates with mighty 
energies. It takes on aspects and strange qualities 
that fascinate, and the hope is ever held out of dis- 
covering in the region of high temperature unsuspected 
properties of matter extremely useful in the every- 
day affairs of industry, with a view to increasing the 
comfort and convenience of life. 

Our store of quantitative. knowledge, embodied in 
tables of constants, of the physical and chemical 
properties of matter above 1500 deg. Cent. is small 
indeed. Outside its property of giving off radiant 
energy, physicists and chemists have paid little 
attention to a quantitative examination of the 
properties of matter exhibited at the higher tempera- 
tures. High temperature makes of most kinds of 
matter something which is entirely new; something 
unrecognisable as the same stuff with which we started 
at ordinary temperature. What undreamed-of bene- 
ficent uses may not matter possess in this new dress, 
put on with fire / 

Dr. Northrup further says that by passing to the 
highest temperatures there is eliminated from con- 
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sideration all such phenomena as crystallisation, 
magnetism, surface colouring, production of aqueous 
solutions, the greater part of the phenomena of 
organic chemistry, and a multitude of other familiar 
physical and chemical manifestations. The science 
of biology outside the range of ordinary temperatures 
is non-existent. Life does not seem to exist below 
about 
we term “life”? within the narrow range of about 
150 deg. Cent. 

When Nature is studied, simplified, so to speak, 
we should be able to acquire a better understanding 
of the increasingly complex phenomena which appear 
as we bring the lower temperature range up and the 
higher temperature range down. In the light of our 
knowledge of Nature simplified we shall be better 
able to interpret her more complex manifestations 
at ordinary temperatures. 
remarks are intended to refer to physical and chemical 
research on matter in general, they remain true if 
applied more specifically in connection with metals. 
Indeed it is largely the requirements of the iron and 
steel industry which have been responsible for the 
improvements in apparatus and methods for high 
té mperature measurement. 

In this connection it is interesting to recall the 
pioneer work of Josiah Wedg- 


wood, F.R.S., 1730-1795, who 
was born at Burslem, Stafford- 
shire. He was one of the first to 


grasp the importance of under- 
standing and accurately deter- 
mining high temperatures. The 
fact that he was elected a Fellow 
of the Royal Society is proof that 
his work was appreciated. Later 
developments—that is, up to the 
present time—have sprung chief- 
from the scientific work of 
Henri Le Chatelier, 
F.R.S., in France, and of Profes- 
sor H. L. Callendar, F.R.S., in 
England. 

To show how limited 
experience of high temperatures 


ly 
Professor 


Bm OUT 


reference may be made to a 
recent and most instructive 
article by Herbert Dingle in 


Nature on “‘ The Temperature of 
the Stars." According to Mr. 
Dingle these are exceedingly 
high ; for example, that of Vega 
has been stated to be 12,000 deg. 
Cent., Pegasi 22,000 deg. Cent.. 
and Persei no less than 28,000 
deg. Cent. He also states that, 
according to important authori- 
it is quite probable that 
there are bodies in the universe 
at all temperatures between 
absolute zero and twenty million 


ties, 


degrees Centigrade or even 
higher! Metallurgists on our 
earth find that 1500 deg. Cent. 


that is, about the melting point 
f iron—is quite hot enough, but 
temperatures some twenty fimes 
or even some ten thousand times 
as high appear to exist in the 
universe. These figures can 
hardly be grasped by the human 
mind. Even the Sun’s tempera- 
ture of 5300 deg. Cent. pales 
into insignificance. 

As regards mundane heat, Vol- 
canoes in eruption show high 
temperatures, but apparently 
not more than about 1600 deg. 
Cent. To a Metallurgist it is hard- 
ly possible to conceive a more 
beautiful attempt to depict the 
different colours and the shades 
of high temperatures than that shown in the wonderful 
picture Mount Vesuvius in Eruption in 1818, painted 
by that renowned British artist, J. M. W. Turner, 
R.A. As I happen to possess this water colour picture, 
I have had prepared specially a lantern slide of it, 
made for me by Messrs. Sanger-Shepherd and Co. 


No mere copy, however, could ever quite come up to 
the beautiful tones of colour in the picture itself. 


50 deg. Cent. or above 100 deg. Cent.; that | 
is, living organisms are only maintained in the form | 


Although Dr. Northrup’s | 


a mortal, Sidérite, but he, loving none but his brother Sidére, repulsed her. 
transformed the devoted brothers, one into Stone and the other into Iron.” 





| research—and who is not nowadays—should pay 


a visit to this Museum, which is open every day from 
10 a.m. to 5 p.m. It is now under the able Director- 


|ship of Colonel H. G. Lyons, F.R.S., aided by an 


Advisory Council comprising, among others, the 
following members :—Sir Hugh Bell, Bart. (Chair- 
man), Sir Richard Glazebrook, Sir Thomas Holland, 
and the Hon. Sir Charles Parsons. 

The Museum was commenced in 1857, and has been 
growing steadily since then. Its origin was due to 
the action of the Society of Arts, which presented to 
the Government a number of models of machinery, 
examples of structures and building materials, 
educational apparatus, and other subjects. It was 
further extended, largely as a result of the Fourth 
Report of 1874 of the Royal Commission on Scientific 
Instruction and the Advancement of Science. The 
Secretary of the Commission was the late Sir Norman 
Lockyer, F.R.S., to those labours was due the bring- 
ing together, in 1876, of a considerable portion of 
the collection of Scientific Instruments and Apparatus 
in the Museum. 

In 1883 a further addition was made by the presen- 
tation of a large number of most interesting objects 


| collected in the Patent Office Museum by Mr. Bennet 


Woodcroft, these being handed to the Department 
of Science and Art for the Science Museum. Naval 





FIG. 17—THE LEGEND OF METALLURGY 


The Goddess of the Pole Star, descending from the Starry firmament, became enamoured of 


and Marine Engineering collections have been lent 
and given from time to time by the Admiralty, also 
by shipbuilding and engineering firms. 

The new Eastern Block was due to representations 
made to the Board of Education in 1909 by a Deputa- 


| tion and a Memorial from those prominently interested 
I am going to throw this on the screen and leave you | 
to judge for yourselves as to its high artistic merit. | 


These vary from dull red to white heat, that is, they | 


include temperatures from about 600 deg. Cent. to 
1600 deg. Cent. and are depicted in a marvellously | 
artistic manner. Of course, it may be that under 
high pressures in the bowels of the earth tempera- 
tures are much higher, but we have no direct evidence 


to this effect, and no known refractories will with- | 


stand much greater temperatures than about 1800 deg. | 
Cent. without fusion. 


SECTION VII.—THE SCIENCE MUSEUM. 


May I say a few words about the Science Museum 
at South Kensington, which is of national importance 


in the advancement of pure and applied Science. 
Sir Henry Roseoe, who did so much for the Science 
of Chemistry in this country, presented the Memorial 
and gave great assistance. 


Unfortunately, little was done before the War | 


came, when all work was stopped, and although 
it is now being pushed on again, the area being 
prepared for new exhibits is far too small. This 
must be increased, otherwise the Museum cannot 
keep pace with the rapid developments in Engineer- 
ing, Electricity, Metallurgy, Aeronautics, and other 
branches. 

It is hoped that centres outside London will do 
all they can to assist the Science Museum Committee 
by urging upon the Government itself the great 
importance of providing adequate accommodation 
and pushing on the new buildings as rapidly as 


and is not as much known as it should be. As a mem.- | Possible. 


ber of the Advisory Council, and knowing something | 


As pointed out in Nature of June 30th, 1923, 


of the valuable work done by the Museum, I would | by exhibited objects the Museum affords telling illus- 
suggest that everyone interested in invention and | tration and exposition pertaining to the various 


In her wrath she 


branches of Science within its field, and of their 
applications in the arts and industries. It also 
preserves appliances which hold honoured places 
in the progress of Science or in the history of invention, 
and with such exhibits it associates the names of 
the greatest men to whom the world owes these 
successive advances. This human element in the 
interest which the Science Collections present accounts 
for no small part of the crowds who visit the galleries 
at times when any large section of the public is 
free from work. The exhibited machines and models, 
many of them in motion, or other inventions which 
have created or revolutionised industries and have 
altered the conditions of life, arouse in even the 
most casual of visitors something more than admira- 
tion for the genius and skill of the inventor. Such 
objects as those illustrating early steam engines, 
telegraphs and telephones, or the successive stages 
of the development of ships, never fail to appeal 
to popular intelligence and imagination. Indeed, 
many of the treasures of the Science Museum are 
irreplaceable in respect of value for the intellectual 
inspiration of the people. 

One point with regard to the Exhibits in the Museum 
is sometimes not realised, namely, that the Museum 
is not only a development of different groups of Science 
and Technology there illustrated, but is also a per- 
manent exhibition of current 
practice in each of them, unfor- 
tunately, not so completely as 
should be the case, simply for 
want of space. 

Owing to the many and rapid 
advances being made in Science, 
as also in technical practice, 
a Departmental Committee 
prepared, in 1912, a scheme 
for enlarging the Science 
Museum, or National Museum 
of Science and Industry, and 


their Report (Report of the 
Departmental Committee on 
the Science Museum and the 
Geological Museum, 1911, Cd. 
5625; Part If. 1912, Cd. 6221) 
was accepted by the Board of 
Education. 

The Committee required 


265,000 square feet, of which 
33,000 occupied by the present 
Museum have been made use 
of for the Imperial War Museum 
exhibits recently removed from 
the Crystal Palace, which, 
whilst of interest, hardly repre- 
sents developments in the Arts 
of Peace. Owing to this and 
other causes, only 90,000 square 
feet are available instead of 
265,000. The work on the 
extensions was commenced before 
the War, but had necessarily 
to be stopped; in fact, the 
buildings, as far as they had 
gone, were used for War purposes. 

Funds were partly found by 
the Governmentand partly by a 
donation of £100,000 from the 
Royal Commission for the Ex- 
hibition of 1851. 

A few months ago a meeting 
was attended by representatives 


from thirty Scientific and 
Technical Societies, when a 
resolution was passed un- 
animously urging upon His 


Majesty's Government the impor- 
tance of completing the whole of 
the Eastern Block at once, thus 
raising the space available for 
exhibition to 180,000 square feet. 


Tt is obvious, therefore, 
that there should also be 
put in hand preparations for a Central Block, 


as recommended by the Committee. Unless this 


|is done, the Science Museum will remain, relative 


to the World of Science generally, in the somewhat 
Cinderella-like position which it has had to occupy 
for the last fifty years. 

In spite of its disadvantages, defective access, 
and no frontage to a main thoroughfare, visitors 


| attend the Museum at the rate of some half million 


per annum; in fact, last Easter Bank Holiday, the 
attendance was 9000 more than that of any other 
Museum in London. During the first six months 
of this year, there was an increase of about 8000 
visitors over the number for last year. 


Total Attendance 


1911 398,000 1921 446,000 
1912 417,000 1922 494,000 
1913* 345,000 1923, to July 193,000 
1920 477,000 


To give an idea of the importance of the Museum, 
let me say that the following are a few of the main 
historic exhibits :—_Newcomen Engine, Boulton and 
Watt Engine, Trevithick’s Engine, Murdoch’s Loco- 
motive, Trevithick’s Locomotive, ‘“ Puffing Billy’ 





* The Museum was partially closed during the War and used 
for official purposes. 
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Locomotive, Rocket’ Locomotive, Parsons’ 
Original Steam Turbine, Panhard Motor Car, and 
many other objects of fascinating interest. 

In July last Sir Richard Glazebrook contributed 
an excellent letter to The Times on the subject of 
obtaining the desired space, and asked me if I would 
do something in the same direction. In my letter 
I pointed out that the Science Museum is one of the 
most important factors we have in this country 
for spreading knowledge of the various inventions 
and designs from which this country has benefited 
so largely in the past. The Museum in the future 
ought to be of still greater service if the Govern- 
ment would give the necessary aid for the immediate 
completion of the new block. 

Large numbers of the younger members of the 
nation from time to time visit the Museum, this 
being of the greatest possible value in showing the 
youthful mind not only how much the Empire has 
already benefited from the historical display there 
set forth, but still more how much the Empire must 
depend upon the rising talent amongst us to carry 
on the good work, and thus enable the important 
position which it oceupies in the world to be main- 
tained. 








The Commercial Motor Exhibition. 
No, I 


THe Commercial Motor Transport and Roads 
Development Exhibition, which was opened at 
Olympia on Thursday of last week and closes to- 





tank wagon, a second omnibus, and the 2-ton chassis 
—which we illustrate in Fig. 1. This chassis is of a 
new design, which has been got out with the idea of 
carrying a load of 2 tons 15 ewt., including the body, 
on solid tires, or 3 tons 5 cwt. on pneumatic tires, 
and is remarkable for its low selling price. It has a 
four-cylinder engine of 28 horse-power, with monobloc 
cylinders, 100 mm. in diameter by 140 mm. stroke, 
which runs at a normal speed of 1000 revolutions 
per minute. With the engine running at this speed 
the vehicle, if fitted with a lorry back axle having 
a reduction ratio of 6} to 1, has a road speed of 
16 miles per hour. For char-&-banc work a different 
back axle, with a ratio of 6} to 1, is fitted, and then 
the speed is 18 miles per hour. The gear-box gives 
four speeds ahead and one in reverse. The engine 
has detachable cylinder liners and a detachable 
head. The crank shaft is carried in two large ball 
bearings, while the big end bearings, which are as 
large as 2}in. diameter, are lined with white metal. 
The valves are all on one side and the tappets are 
carried in a separate casting, which is removable 
through the side of the engine casing. The whole 
of the tappets and valves are enclosed in the crank 
ease and thoroughly lubricated. The ignition is 
effected on the Delco coil system and the cooling 
on the thermo-syphon principle, but a magneto and 
circulating pump are fitted if specially desired. 
The change-speed operating mechanism is mounted 
in the cover of the box and arranged for left-hand 
operation. The hand brake is also mounted on the 
side of the gear-box and operates the internal expand - 
‘ing brake fitted immediately behind the gear-box 
by means of bevel gears. The whole of the brake 
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FIG. 1—A.E.C. TWO - TON 


morrow, December Ist, is one of the most interesting 
we have ever visited. In the past one has often gained 
an impression, at these shows, that all the exhibitors 
had been inspired by one and the same idea—one 
year, for instance, there may have been a predominance 
of tipping wagons, on another oceasion eleetrie vehicles 
appeared on a majority of the stands, andsoon. This 
year, however, there is a remarkable diversity of 
designs among the exhibits and a great variety of 
novel features. The main and new halls are com- 
pletely occupied with stands, the galleries also are 
well filled, that of the new hall being devoted to a 


special section of the Exhibition relating to roads 
development in connection with town and regional 
p’anning. 

In the circumstances it is very difficult to decide on 
any special stand as being pre-eminent, so we begin 
our description of the exhibits, at hazard, with the 
stand most distant from the entrance. 

It is that of the Associated Equipment Company, 
Limited, Walthamstow, London, E. 17, 
there are five vehicles. They include one of the new 
M.S. London omnibuses, with a very low back axle, 
the tractor portion of a six-wheeled vehicle, an oil 


on which | 


| Operating mechanism is contained within the gear- 
box casing ; but can be quickly dismounted without 
disturbing any parts of the transmission gear. The 
brake shoes can be removed for re-lining without 
|dismounting the gear-box or cardan shaft. The 
| lorry chassis has cast steel road wheels with 920 by 
| 100 mm. solid tires, and the passenger type steel disc 
wheels with 955 by 155 mm. pneumatic tires. 
Karrier Motors, Limited, of Huddersfield, have a 
new 25-cwt. chassis, which we illustrate in Figs. 2 
and 3. One of the noteworthy features about this 
vehicle the arrangement of the main framing, 


Is 


FIGS. 2 AND 3--KARRIER 25-CWT CHASSIS 


which, it will be seen, is splayed out to the rear, 


| 80 as to get the springs as wide apart as possible and | 


yet allow room for the front wheels to be locked 
round. The same accommodation could, of course, 
be obtained by cranking the frame, but the arrange- 
ment adopted has the merits of simplicity and 
economy. The wheel base is 10ft. 6in., the track 4ft. 8in., 
and the machine can be turned in a circle of 45ft. 
The engine is of the four-cylinder monobloc type 
with a bore of 3fin. and a stroke of 5in. It develops 
22 horse-power when running at 1250 revolutions per 
minute, and is rated at 18.2 horse-power. There 


is a four-speed gear-box, with a direct drive on the 
top speed, and a worm-geared back axle having 4 
ratio of 64 to 1. The axle is a steel pressing of great 
strength, but comparatively light weight. There js 
no torque rod, and the propeller shaft is fitted with 
flexible disc couplings at either end. A small item, 
but one of interest, is the reduction gearing of the 
steering gear. It is of the planetary type, and one 
of the wheels is fixed on a square, so that it can be 
turned round to a new position when the teeth have 
worn. The road wheels are of the steel disc type, 
fitted with detachable rim flanges, and have straight- 
sided pneumatic tires, 32in. by 4}in. and 33in. by 5in 
Among the vehicles of really radically novel design 
there is the 10 horse-power Trojan, made by Leyland 
Motors, Limited, of Kingston-on-Thames. We have 
referred to this machine in past issues, but are now 
able to give drawings of the engine, transmission 
gear and control levers in Figs, 5, 6 and 4. The 
engine has four cylinders, arranged with their axes 
in a horizontal plane, fore and aft in the car, and it 
should be understood that the sectional drawing is 





face | 
Swam Sc 
VEHICLE 


“Tue Excmcca” 


FIG. 4—-CONTROL LEVERS OF TROJAN 
through one pair of cylinders. The engine is of the 
two-stroke type, and each pair of cylinders, such as 
the pair shown in the drawing, work in conjunction. 
The two pistons have a single bifurcated connecting- 
rod and a single crank. No provision is made fo 
angular movement between the two legs of the con- 
necting-rod, and on inquiring as to the wisdom of 
such @ scheme, we were told that the maximum 
flexure of the rod, to accommodate the varying 
relative positions of the pistons, is only six-thou- 
sandths of an inch. 

There is a communicating passage between each pai: 
of cylinders, and the common inlet or transfer port 
is in the upper one, while-the exhaust is below. The 
two ports are arranged in such positions that the 
exhaust opens well before the inlet is uncovered, 
with a result that scavenging is very thorough, while 
the pumping action of the two pistons, towards the 
end of the compression stroke, thoroughly mixes up 
the explosive charge by driving it backwards and 
forwards through the communicating port. The 
bore of the cylinders is 2}in. and the stroke 4}in. 

It would be impossible, in the space available at the 


moment, to describe in detail all the ingenious 
features of this little engine, but it is worthy of note 
that it is capable of developing its full power over 4 
| very wide range of speed. Some curves which we 
|examined, for instance, showed that while the 
| normal output of 10 horse-power was attained before 
|@ speed of 450 revolutions per minute had been 
jreached, the output did not appreciably increase 
|even up to 1200 revolutions. Such a characteristic 
is, of course, of great assistance when it is aimed to 
run a car practically all the time on the top gear. 

The gear-box—see Fig. 6— is of the epicyclic type 
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and gives two speeds forward with a reverse. It is 
thus somewhat after the fashion of the familiar Ford 





to be extended. 
K forward positively, 
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FIG. 6 SECTION THROUGH OWE PAIR OF 


plate clutch. Instead, there is a band brake, which 
can be seen in the centre of the casing in Fig. 6, which 
locks the whole of the gear together and provides 
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This movement carries the point 
If it were not for the clutch 
gear, but differs from that form in that there is no spring the top end of the rocking lever would go right 


CYLINDERS OF 10 EP. TROJAN ENGINE 


forward and the pedal would depress itself. The 
clutch spring, however, checks this movement, and the 
bottom end of the rocking lever moves forward, 
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FiG. 6—-TRANSMISSION GEAR OF 10 H.P. TROJAN VEHICLE 


the top speed. 


left in the view is applied to the gear-box, while | engages the top speed. 
For this | levers can only ride up the surface of the top speed 


the right-hand brake gives the reverse. 
reason it is possible to maneuvre the car backwards | 
and forwards by means of the charge-speed lever | 
alone without bothering about the clutch, or top | 
peed, pedal. ; 

The mechanism for operating the top is | 
shown in Fig. 4, and consists of a goose- lever 
fulerumed freely at the bottom end to the change- 
speed lever shaft, the movement of the top end being 
limited by the two stops A and B. It carries a 
rocking lever pinned on at K. The top end of the 
rocking lever is connected to the clutch pedal and 
the bottom end to the trunnion fork lever which 
operates the top speed brake band. The movement 
of the rocking lever is limited by three stops, one, D, 
acting on the clutch lever and two Rand Q acting on 
the trunnion fork lever. The clutch spring is attached 
to the rocking lever as shown. When engaging the 
top speed the depression of the clutch pedal moves 
the top end of the rocking lever forward, and, as the 
bottom end cannot move backward on account of | 
the stop Q, the middle point K has to move forward. 
This movement catries the goose-neck lever up to 
the stop B, at the same time extending the clutch 
spring. The change-speed lever is moved into the 
top speed gate, behind the goose-neck lever, and 
holds that lever against the stop B. In other words, 
the centre of the rocking lever is held in the forward 
position. On allowing the clutch pedal to rise, the 
clutch spring pulls the top end of the rocking lever 
backward and the bottom end forward, while the 
latter movement pulls the trunnion fork lever up to 
the stop R and engages the top speed. 


If the change-speed 


speed gate, without the use of the clutch pedal, con- | it impossible to obtain sudden engagement, provided | 
siderable force is roquirod, as the clutch spring has | the spring is properly adjusted. Thus if tho change-/ duced by the Thornycroft Company, and which js 
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For the low gear the brake on the; and, by moving the trunnion fork lever towards R, 
that the clutch 
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speed lever is forced suddenly inte the top speed 
positivn without declutehing, the trunnion lever 
moves only through part of its travel towards R. 
The clutch spring then extends, the clutch pedal 
depr’-sses slightly of its own accord, rising again as 
the trunnion lever completes the engagement of the 
top speed. 

J. I. Thornyeroft and Co., Limited, of Smith- 
square, Westminster, have a stand on which there 
are half a dozen vehicles, including the six-wheeled 
lorry shown in Fig. 7. This machine is not primarily 
intended for carrying heavy loads over well-made 
roads, but rather for weights up to about 4 tons on 
roads on which it is important to keep the load on each 
wheel down to a minimum. It is, it will also be 
noticed, fitted with pneumatic tires. The chassis 
is a standard Thornycroft 2} tons machine, which 
weighs some 2 tons 2 cwt., and to this is added a 
two-wheeled attachment that increases the weight 
by 18 cwt. It will thus be seen that the gross load 
on the six wheels is roughly 7 tons. The vehicle is 
fitted with a 30 horse-power four-cylinder engine, 
having a bore of 4in. and a stroke of 5jin. The 
cylinders and cylinder heads are cast in one, and the 
head is easily detachable for cleaning. The exhaust 
valves are in the main cylinder block, and the inlet 
valves above, in the detachable head, both sets being 
operated from one cam shaft, which runs in large 
bearings and is driven by single helical machine-cut 
gear from the crank shaft. All this gear is entirely 
enclosed. The crank shaft is carried in three bearings. 
The magneto, which is of the high-tension type, 
together with the governor, is driven by a shaft 
arranged at right angles to the crank and operated 
by spiral gears from the cam shaft. The magneto 
is fitted in an easily accessible position on the near 
side. Lubrication is effected by a pump placed 
low down inside the crank case, thus obviating any 
necessity for priming and relieving the pump of any 
suction difficulties. The oil is contained in a large 
gauze-covered sump, and is further filtered through 
a cloth bag in order to strain out all the fine particies 
of carbon which cause wearing in the bearings and 
cylinders. The cloth filter can be taken out for 
cleaning and renewal without loss of oil and without 
draining the oil from the sump. It is very accessible, 
and the whole operation can be carried out in a few 
minutes. A relief valve is fitted to maintain the 
oil at the correct pressure. The water circulating 
pump and fan are one unit and are driven by a V 
belt from the magneto driving shaft. The circulating 
water pipes are as large as those generally provided 
for thermo-syphon cooling, which minimises the 
resistance against the pump and provides sufficient 
area to meet the contingency of running-on, tem- 
porarily, with the fan and pump out of commission. 
The carburetter, of a new float type, is controlled 
by a lever on the steering column, and also by a 
foot accelerator. A separate throttle, fixed above 
the carburetter, is controlled by a governor, which 
prevents the engine exceeding a predetermined 
speed. The live axle is fitted with an overhead type 
of worm gear, the central portion of which is composed 
of a steel casing into which is fitted a differential 
worm gear carried in a self-contained housing. This 
gear can be removed bodily at any time without 
taking the load off the road wheels. The wheels, 
which ave carried on phosphor bronze floating bushes, 
are fitted with Giant pneumatic tires, 36in. by 6in. 
at the front, 40in. by 8in. on the rear axle, and 40in. 
by 8in. on the trailing axle. The vehicle has a wheel 
base of 1lft. for the chassis, and there is a distance 
ef 12ft. between the rear and the trailing axles. 
The lorry can be very easily manceuvred and turned 
round in just as small a place as a four-wheeled 











FIG. 7--THORNYCROFT SIX-WHEELED LORRY 


lever is pushed into the top | cone during relative rotation of these parts, makes | vehicle. The track of the frout wheels is Sit. 2}in. 


A new type of engine, which has just been pro- 
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represented in the half-tone engravings —Figs. 8 and 9 

is embodied in a 6-ton brewer's lorry, also shown 
on this stand. It has four eylinders, 4}ir. in dia- 
meter by 6in. stroke, and is capable of developing 
50 horse-power. The four cylinders are cast in one 
piece, but the heads are in pairs, so as to be more 
readily detachable for cleaning. 

In connection with the Thornyeroft exhibits, 

a 


soluble salts might prove more serviceable, but do not 


were always available in large thermal storers, they, ty. 


appear to have been tried. Druitt Halpin’s thermal | would lose heat, and lose it during periods of twenty -foy; 


storer was merely a drum attached to a water-tube boiler 
in which a sufficiently large volume of water was stored 
so as to make the total water capacity of boiler and storer 
approximately equal to that of a Lancashire boiler of 
the same power. Thermal storers were also applied to 
collect the heat discharged from non-condensing engines, 
as used at collieries, and as these heat or power quantities 

















FIG. 8—-THORNYCROFT 


that seme discussion has recently 
taken place as which the most economical, 
lorry as regards petrol consumption, on the market, 
and we were shown the copy of a certificate, issued 
by the Royal Automobile Club, to the effect that a 


it is noteworthy 


to Is 


50 H.P. ENGINE AND TRANSMISSION GEAR 


were comparatively small, the thermal storers were, in 
some cases, worked without water, é.e., the exhaust steam 
entered into large empty vessels only while the main engine 
was working, and was constantly drawn off to supply 
low pressure to auxiliary engines. ‘This idea has, of late, 


hours, a5 against the short warming periods of the vat, 
But these are numerous, and they are always wet and not 
well protected as regards radiation. Dr. Ruths’ experience 
is that the radiation of a thermal storer is at the rate of 
about 0.2 B.Th.U. per square foot per hour per 1 deg 
Fah. difference of temperature, and if that of the vai, 
be five times as great, then, judging by some rough est; 
mates, there would be a considerable saving of heat }, 
the use of thermal storers. Detailed estimates can, 6/ 
course, only be made if the numbers and sizes of yat. 
are known. Then, also, the size of the thermal store; 
depends on whether it.is.to.be.charged ouly during th. 
daytime, in which case it could be made small, as.it- would 
have to deal only with the fluctuating demandyer whet he, 
if the boiler power is insufficient, the ehatging has to be 
done during twenty-four hours, for then its capacity, 
and with it its radiating Surface, would have to be in. 
creased materially. But even then there.would be a gain 

A rough, but fairly reliable, estimate of the heat radiate 
by vats could be made by carefully noting the rate of 
decrease of temperature of the liquor in a vat from the 
time the steam supply is stopped. “A few days’ careful 
recording of the exact times when cold water and steam) js 
turned on, the perieds of boiling and the times of idleness, 
will permit of a diagram being constructed showing the 
present losses and also the future distribution of the demand 
for hot water and for steam. This latter informatio, 
determines the size of the thermal storer, and then itx 
radiation loss can be estimated. When'this has been done, 
a simple calculation as to the interest and depreciation 
of the thermal storer will show the value of the saving 
To this has to be added the increased output of the vats 

There is the further, and perhaps even more important, 
consideration about the water-softening effect of a therma! 
storer. Laboratory experiments on the solubility o/ 
carbonate and sulphate of lime— temporary and permanent 
hardness—-under boiler conditions do not inspire much 
confidence. A few determinations of the composition 
of boiler waters seem to indicate that the very large per 
centages of soluble salts, such as common salt, sulphate 
of soda, &c., which in some boiler waters had accumulated 
to the extent of 1000 grains per gallon, affected the 
solubility of the lime and magnesia salts. But an exces 
of alkalinity in boilers redviees the hardness to a negligib|: 
quantity, usually to iess than Pdeg. Due to this con 
plication it is not unlikely that in order to obtain a ver 
pure washing water the natural water would first hav: 
to be purified, and the remaiming hardness would then 
disappear in the thermal storers. The reduction of hard 
ness below that of the fresh water can be converted into 
value of soap saved, and if this should be a considerabl 
item it is probable that the washing processes with therma! 
storer water would be miuch shortened, and the output 
increased proportionstely and soap saved. 














Thornyeroft lorry, loaded with 6} tons, ran a course 
ot 1000 miles on an average petrol consumption 
of 123.34 ton-miles per gallon. 





Thermal Storage.* 


PH1s economic subject is engaging the close attention 

some of our members, and will, it is hoped, prove of 
general interest. 

Occasional efforts have been made in the past to store 
steam power, but the difficulties were great, and the 
objects aimed at were comparatively insignificant. These 
efforts ceased after a time. It will be remembered that 
tireless locomotives were to be run on one railway, steam 
being supplied from cylindrical vessels filled with a strong 
solution of caustic soda, into which high-pressure steam 
had been pressed. It is now known that caustic soda 
makes steel brittle, and it is, perhaps, fortunate that this 
system of locomotion did not meet with the expected 
suceess. Chloride of calcium and some other highly 

* From the Memorandum of the chief engineer—Mr, C. E. 
Stromeyer—of the Manchester Steam Users Association, 1923. 


FIG. 9—THORNYCROFT FOUR-CYLINDER 50 H.P. ENGINE 


been expanded, and there are, especially on the Continent, 


| some very large back-pressure steam vessels. 


The necessity, during the war, of dealing with a still 


larger subject, really a renewal of the. Druitt Halpin’s | 


idea, has, on the Continent, led to the adoption of very 


large thermal storers containing water. They have been | 


designed by Dr. Ruths, of the Vaporakumulator Com- 
But even he does 


pany, Stockholm, whose voluminous investigations into | 
the- 


will here be drawn upon. 


not deal with the full problem, whichis not only how to | 


supply steam for peak loads in power stations, but also 
to. supply hot water required in bleaching and similar 
works 


orks. 

The latter subject will be dealt with first. Half the 
problem is to produce hot. water at a minimum expense, 
the other half is to boil this water or, at least, to main- 
tain it at-a boilmg temperaturé, for which purpose steam 
is necessary. ‘ 


If a vat be filed with cold water as well as with goods, | 


and if steam be blown into it, the temperature will rise 
slowly. During this time the vat is practically idle, 
unless it is essential, as in laundries, that the warming 
process should be a slow one. But though idle the vat 
is radiating heat. If hot water were always available 
for filling purposes, this heat loss would not oecur, and, in 
addition, the idle periods of the vats would be reduced 
andthe output per vat could bé increased. © If hot water 


| 


The question of heat, or rather power, storage is of 
even greater importance than the above. In order to 
have a clear perception of its possibilities, a rough pre- 
liminary comparison of power storers is desirable. 

Ordinary lead storage batteries weigh about 150 lb. 
per horse-power-hour. They will stand about 1000 
chargings. Nickel iron storage batteries weigh about 
50 Ib. per horse-power-hour. They are said to have a 
very long life. The efficiency of charging and discharging 
is about 60 to 70 per cent. 

Low-pressure steam receivers, which are sometimes 
used at collieries, taking up the winding engine exhaust 
and delivering steam to an auxiliary engine, working at 
about 30 Ib. to 20 lb. pressure, would require steam vessels 
of about 500 cubic feet: capacity per horse-power-hour, 
and would weigh about 1 ton per horse-power-hour. 
Thermal storers, with about 110 tons of water, can store 
about 17,000 Ib. of steam, which would be nearly equal 
to. say, 900 horse-power-hours, so that the weight per 
1 horse-power-hour would be about 30 Ib. 

In passing, it may be remarked that, if the foundations 
of a steam receiver are strong enough, it would generally 
be advantageous to convert it into # water-type storer, 
provided that the shell plates are strong enough for the 
added water weight. . 

As regards size it is evident that electric storage batteries 
may be of any number to suit requirements. Steam re- 
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coivers are too bulky to be of use for large power. storage, 


but the thermal storers proper are suitable for storing | exciting the anode shown in Fig. 2, 


very large powers. Dr. Ruths’ largest vessels up to now 
are 4m. diameter and about 12m. long; they hold, as 
already stated, about 110 tons of water, and will take 
up about 17,000 Ib. of steam, equal to, say, 900 horse- 
power-hours. Their plate thickness would be about jin. 
If, instead of a cylindrical vessel, a spherical one were to 
be used, Jin. plates would be strong enough for a diameter 
of 8m., say, 26ft. The capacity of such a vessel would 
be twice that of the cylindrical one, say, 220 tons of water 
or 1800 horse-power-hours, The relative radiating sur- 
faces, floor spaces and shell weights would be as four 
io five, or per unit of power as eight to five, representing 
a saving of nearly 40 per cent. Boilermakers may feel 
some hesitation im dealing with such large dimensions, 
but shipbuilders would have no hesitation in building 
vessels even of 52ft. diameter with a capacity of about 
14,400 horse-power-hours. Assuming that a good sized 
Lancas'uire boiler will supply steam at the rate of 800 
horse-power per hour, the storage power of such a vessel 
would be equal to eighteen Lancashire boilers working 
one hour, two and a quarter boilers working eight hours, 
or three-quarter boiler working twenty-four hours. If, 
then, such a thermal storer were coupled to a Lancashire 
boiler of 800 horse-power, to be worked night and day, 
enough steam would be available during eight working 
jours to produce 2700 horse-power. Three boilers would 
weigh about 70 tons, one boiler and a large thermal storer 
would weigh 24 160 184 tons. The floor space 
occupied by three boilers would be about 1500 square 
jeet. One boiler and a large thermal storer would cover 
about 3000 square feet. The gain in efficiency, due to 
working Lancashire boilers continuously, would be about 


| 
| 


| 
| 
| 
| 
| 
} 





| 


THE ENGINEER 





components may be separated by the “shunt ’’ method of 
where the main 
inductance carries only the alternating component. 

It would have been preferable in some respects to have 
made the model represent Fig. 2, but the complications 
necessary to represent inductance L, made it advisable to 
adhere to the simpler circuit of Fig. | 

The baseboard A of the model—-see Fig. 3-——is dead 
blacked, and upon it is painted a diagram of the cireuit, 
the various parts of the latter being marked underneath 
the corresponding mechanical parts. A flexible string 8, 
is led round pulleys 1, 2, 3, 4, 5, 6, and 7, of which 3 and 5 
are “ floating and the remainder pivoted on the base- 
board. Pulley 4 is of large diameter and its mass (together 
with weights W fixed to it) represents the inductance L— 
Fig. 1. By removing or adding weights the frequency is 
varied. String 8, represents the path of the anode current, 
and its motion, the motion of the eleetrons through the 
valve and oscillating circuit. It passes up in front of the 
valve V, whose anode, grid, and filament are represented 
in relief by pieces of wood. Another string 8,, which 
passes around fixed pulleys 8 and 9, joins the centres of 
pulleys 3 and 5. The “ condenser ” C consists of a flat 
spring fixed rigidly at D and attached to string 8, at E. 
It will be seen, therefore, that the oscillating circuit con- 
sists of the mass M, the spring ©, and the four pulleys 
3, 5, 8, and 9. These four pulleys, and also M, are on ball 
bearings to reduce friction, ¢.e., to keep down the resistance 
of the oscillating cireuit. It will be noted that if string S, 
be held at rest at the valve, spring C and mass M are still 
free to oscillate. The direct-current source of power is 
represented by pulley 1, which is drivenin @ clockwise 
direetion by a small motor behind the baseboard. 

A toothed wheel on the shaft of pulley L.drives a centri- 


10 per cent., which, on a £6000 annual coal bill, would | fugal governor of the gramophone type.. The friction brake 


be £600, 
much greater, because the brickwork would not have to 
be renewed as often as now. Now £600 might be the 
ipproximate value of the interest on a structure weighing, 
say, 120 tons, so that the economic gain due to working 
a thermal storer under the above conditions is a problematic 
one if thrée boilers are already installed, but for a new 
power station, or for extensions of existing power stations, 
the possibility of utilising thermal storers on the above 
lines is well worth considering in detail. 

Large thermal storers may be looked upon as suitable 
where there is deficiency of boiler power, or where there 
are heavy and prolonged peak loads. Small thermal 
storers should prove valuable where merely fluctuations 
of load durimg working hours have to be met. 
sre too numerous to be discussed in detail, each condition 
requiring to be studied separately. 

Having dealt with what may be called extreme con 
ditions, in order to show what might be done, it is desirable 
‘o consider the more practical, or, rather, the really 
pressing, question ot peak loads. 
experiences, one of his 4m. thermal storers can deliver 
dry steam at the rate of 220,000 Ib. per hour, equal to 
the steaming of a dozen Lancashire boilers. There seems, 
therefore, to be no practical limit to the responsiveness 
of thermal storers, provided that the available engines 
are large enough to develop the peak load power. The 
problem, therefore, resolves itself into the simple one of 
providing a thermal storer of such a capacity that it will 
not beeome exhausted during the peak load periods. 
This is a comparatively simple matter. 

Thermel storers should also prove of value where the 
joad is merely a fluctuating one, especially if the average 
steam demand is near the boiler power limit. In such cases 
the fireman will, if this is possible, fill the boiler to the 
top of the gauge glass and will have his pressure as high 
as possible just before a peak load is expected. As soon 
as the pressure begins to sink, he will shut off the feed, 
but if the demand is a heavy one the pressure will now 
continue to sink, in spite of the man’s energetic efforts 
to keep it high. This high-pressure work is unquestion 
ably associated with serious waste. In many Gases these 


According to Dr. Ruths’ | 


With water-tube boilers the saving would be | controlling the speed of this governor is 
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Such cases | 


| 
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efforts are of no avail, the pressure sinks lower and lower, | 


and some of the manufacturimg processes have to be 
stopped, leading to rivalry amongst departments. In 
well-managed works, these processes are,stopped before 
the pressure drops, or before the time comes when it may 
be expected to drop. Such stoppages, and, in fact, any 
restrictions of power which ereate enforced idleness, are 
uot only uneconomical, but engender a slovenly spirit 
amongst workmen, and there can be no question that if 
thermal storers could remedy these conditions they should 
most certainly be installed. The only other remedy 
would be to put down an extra boiler, but as a rule space 
is not available, and generally, too, the flues and the 
chimney are too small for the extra power, and then fans 
would have to be applied. Room can usually be found 
for a moderate-sized thermal storer, and its installation 
does not entail any alteration to the flues. Even in fac- 
tories which are hopelessly under-powered, a thermal 
storer offers this advantage, mentioned above, that it can 
be charged before or after working hours. 








A Model of an Oscillating Valve 
Circuit.* 


tue model described in this paper was the result—_of 
an attempt to produce a mechanical system which should 
demonstrate as closely as possible the action of a three- 
electrode valve iu keeping an electric circuit in continuous 
oscillation. In devising the model the author had in mind 
the dictum of Professor Jenkin as to the desirability of a 
model having some similarity of appearance to the elec- 
trical circuit to be illustrated. The model is intended to 
represent, as closely as possible, the well-known circuit 
shown in Fig. 1. 

Here C and L represent the capacity and inductance, 
respectively, of the oscillating circuit. G is the source 
of power. The grid of the valve is capacity-coupled to 
the anode by condenser C,. 

It will be noted that in this circuit the current carried 
by coil L includes a direct-current component which passes 
between the anode and filament of the valve. The two 


* A paper read before the Wireldéss Section of the Institution 
of Electrical Engineers by R. C, Clinker. 








operated by a 
thread F, which is attacked to a point P on spring (“ con- 
denser "’) C, "This thread forms the “ coupling ” between 
the grid and the oscillating circuit, and this coupling is 
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Fig. 3 


varied by sliding P along ( Matters are arranged sv 
that a downward motion of C, t.c., a counter-clockwise 
rotation of M, draws the brake off the governor and 
increases the-speed of string 8,. The actual grid is repre- 
sonted by a sliding metal strip G, which is perforated and 
attached by thread H to spring C. A downward motion 
of C draws G to the right and uncovers a series of white 
spots and plus signs, thus representing the grid as “ open ” 
or positively charged. 

Further, an upward motion of C uncovers a series of 
minus signs, showing negative electrification. 

The action of the model, in mechanical terms, is as 
follows :~ 

Upon the motor being started suddenly string 8, com- 
mences to move. Mass M cannot, however, start instantly. 
Its lag causes spring C to be drawn downwards, displacing 
pulleys 3 and 5 to left and right respectively. This action 
applies an accelerating torque to M and also increases the 
speed of string 8S, to a maximum, by releasing the governor 
brake. During this time M gains speed and E returns 
towards the centre. When E reaches the centre, however, 
mass M has a greater peripheral speed than pulley 1, whose 
speed has been further lessened by the upward motion of E. 
Consequently E overshoots the central point and, in ,so 
doing, applies the brake to a maximum extent and stops 
pulley 1 altogether, C then returns to the centre, again 
starting pulley 1, and the operation is repeated, t.e., 
continuous oscillation is kept up. The string moves for- 
ward in a series of jumps, and pulley 4 exhibits an oscilla 
tory motion superposed on a unidirectional’ one. It is 
unnecessary to repeat the description of the process as 
applied to the actual electrical circuit. 

By releasing a set screw holding pulley | to its shaft, the 
string may be freely moved by hand, and the experiments 
described by Professor Jenkin may be repeated as follow :— 

(1) Applying a low-frequency motion oscillates pulley 4, 
but spring C is not appreciably stressed. This represents 
the passage of a low-frequency current through the 
inductance ouily. 

(2) A ‘high-frequency motion passes through almost 
entirely by’ means of spring € ; that is, a high-frequency 
current passes through the condenser only. : 

(3) Slowly reducing the frequency until the motions of 
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spring and mass are equal demonstrates “ resonance.” 
A small motion of the hand produces a large motion of the 
spring end mass. 

It is very interesting, in this last case, to note how much 
tension has to be put upon the string. This is an excellent 
illustration of the fact that the impedance of a parallel 
combination of inductance and capacity is very high at 
the resonant frequency, if the resistance be low. If L, C, 
and R be the three constants, then the impedance at the 
resonant frequency is closely equal to L/(C R) ohms, and 
the combination acts as a resistance having this value. 

It is seen also that the phases of the currents carried 
by condenser and coil are nearly in quadrature with their 
resultant (the external current). ‘This is illustrated by the 
model, in which careful observation shows that the maxi 
mum velocity of the string through the valve (maximum 
anode current) occurs at the zero of oscillation velocity 
(or main oscillating current). 

Many illustrations im the mechanical field can be given 
as analogues of the “ negative resistance "’ property of a 
coupled three-electrode valve. The author ventures to 
add one further illustration, noticed when constructing 
the model described. This is provided by the well-known 
friction governor mechanism. In Fig. 4 is a diagrammatic 
view of such a governor. When in rotation the dise D is 
drawn along the shaft towards the left hand. If it touches 
a stop S a constant speed of rotation is reached, because 
a small increase of speed greatly increases the friction and 
a small decrease greatly decreases the friction. This 
results in dynamic stability. 

But place stop 8 on the nd side and move it 
slowly towards dise until it lightly touches. The effect 
is now opposite to the above. The slight friction retards 
the motion, reduces the centrifugal force and increases 
the pressure, thus causing cumulative action which stop: 
the governor. In fact, the action is almost instantaneous 
if 8 be rigidly held. The result, then, is dynamic instabilily 
and illustrates negative resistance. 

It is easy with such an arrangement to produce con- 
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(inwous Oscillation, if the stup 8 is attached to an oscillating 
system. 

In conclusion, the author desires to thank the British 
Thomson-Houston Company for laboratory facilities used 
in preparing the model, also Mr. W. Forbes Boyd and Mr. L. 
A. Barry for valuable suggestions and help. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of vur 
correspondents.) 


FIRING LOCOMOTIVES. 

Sin,—In your article on “ Locomotive Driving in the 
current issue of Tus Encrxeer I notice that you refer to 
many shovelfuls of 2 lb. apiece thrown into tho fire-box. Is thi» 
one of Mr. Bromley’s statements or your deduction therefrom 
My experience, both from marine and stationary boiler work, 
is that the average shovelful runs out from 10 Ib. to 12 Ib., and 
from inquiries which I have made this latter figure would appeo: 
to be a good average for locomotive work also. 


Portsmouth, November 28th. RK. C. Presev 
{The figure of 2 lb. was Mr. Bromley’s; cortaimly not ours tn 


A shovelful is a variable weight, but the averave 


Ep. Tur EF.) 


any 
amount is in the neighbourhood of 10 Ib. 


way. 








One of the marvels of the aftermath of the Japanese 
earthquake was the prompt and efficient restoration ot 
the Tokyo tramway services, which, within three weeks, 
had most of its lines south of the Sumdia River in opera 
tion. The municipal electric bureau lost in the catastrophe 
820 tramcears, several transforming stations and over 
80 miles of overhead wires. At present, the street tram 
way service is maintained with great difficulty with about 
400 ears for sections covering about 80 miles. The number 
of passengers using the tram service exceeds 800,000 a 
day. The recovery by the street tram system of its former 
status will require several months, 
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Public Works and Transport 
Exhibition. 


Ne. T. 


As we mentioned in our last week’s issue, the 
Public Works, Roads and Transport Congress and 
Exhibition was opened at the Agricultural Hall, 
Islington, on the 22nd inst. It continued until 
yesterday, the 29th inst. 

We began last week our reference to the papers 


Exhibition as a whole, to walk back along Row B, 
a jump had to be made from page 31 to page 45 
in the catalogue, and as Row B was traversed the 
pages had to be turned backwards. The numbering 
in the Gilbey Hall was on much the same principle, 
and the whole thing was very confusing. We venture 
to suggest to the authorities that it would add con- 
siderably to the convenience of those attending 
the next exhibition if these few points received atten- 
tion. 

Turning now to the exhibits, it would, of course, 
be impossible for us to enumerate all of them, and 














FIGS. 1 AND 2-END VIEWS OF MARHSALL TANDEM STEAM ROLLER 


read before the Congress, and we continue to discuss 
them in another column. The Exhibition, which was 
held in connection with the Congress, was of excep- 
tional interest, and well worth careful study, for it 
revealed quite a number of novelties which indicated 
advance in nearly every branch of the subjects 
with which it dealt, and, what is much to the point, 
there were shown very few things indeed which might 
not legitimately be classed under either one or other 
of the three headings ‘“‘ Public Works,” “ Roads” 
and ** Transport.” This is all to the good, and reflects 
credit on those responsible for getting the exhibits 


together. There is one point, however, on which, 


we must, as on past occasions, confine ourselves to 
mentioning a few which appeared to us to possess the 
greatest novelty. In doing so, we shall proceed in no 
set order, but haphazard, and it must not be taken 
that, because a thing is mentioned first or before 
others, it is in our opinion more worthy than others 
which are dealt with later. We shall, in fact, avoid 
making comparisons, and only remark that, prac- 
tically without exception, all the exhibits attained 
a high degree of excellence, both in design and work- 
manship. 

There was on the stand of Marshall, Sons and Co., 
Limited, a steam road roller which possesses several 


The particular claim made for it is that it is capable 
of producing perfectly smooth and level surfaces 
without any ridges or corrugations in them. Tp 
endow it with this attribute the distribution of the 
weight has been carefully attended to so as to place 
the centre of gravity as low as possible, and ‘‘ dwell,” 
or resting, is minimised by the adoption of a reversing 
mechanism which is particularly rapid in its operation. 

“The boiler is of the cylindrical vertieal multi. 
tubular type, designed for a working pressure of 
150 ]b. per square inch. The engine, which is of 
20 horse-power, has two high-pressure cylinders cast 
side by side in one unit and furnished with piston 
valves, which are placed above them, both valves 
operating in the same steam chest. The whole is 
earried horizontally on the main frame on the same 
horizontal plane as the main axle—an arrangement 
which makes for a low centre of gravity, and places 
the engine in such a position that it is unaffected 
by the expansion and contraction of the boiler. 
All the working parts are totally enclosed in an oi! 
tight, dust-proof cast iron casing, which forms part 
of the engine bed. The reversing gear is of the Mar- 
shall radial type, which has already been described 
in our columns. 

The two rolls are arranged tandem. The driving 
roll in the 8-ton size is 3ft. 6in. in diameter and 
4ft. lin. wide, while the steering roll, which is double, 
is 3ft. 6in. diameter, each roll being 2ft. O}in. wide. 
The steering gear consists of a steel plate quadrant 
with a cast iron worm gear sector bolted to it, the 
two being keyed to the top of the vertical king post, 
which, in turn, is attached to the fork carrying the 
steering rolls. The toothed quadrant meshes with a 
worm on a steel transverse shaft, which works in 
gun-metal bearings attached to the side plates of 
the frame. Hand steering is provided in the standard 
equipment, but power steering can, if required, be 
provided by means of a neat little three-cylinder 
single-acting auxiliary steam engine, which is con- 
nected to the steering worm shaft by means oi 
sprockets and a roller chain. This engine is furnished 
with an automatic cut-out to prevent overrunning 
in either direction. The engine is said to operate 
the steering roll very quickly to one side or the other, 
and considerably to accelerate changing direction 
to right or left, being especially serviceable when 
rolling short diagonal or zig-zag courses. 

This interesting machine has a good many more 
features which are well worth studying, and it has 
every appearance of being a highly efficient produc- 
tion. It can carry 3cwt. of coal and 115 gallons 
of water, which is sufficient for about 5 hours’ 
working. 

We noticed on the stand of John Fowler and Co. 
(Leeds), Limited, a motor road roller which is prac- 
tically identical with the machine made by the same 
firm which was illustrated and described in our 
issue of March 25th last. Whereas, however, there 
were originally only three sizes of this roller made, 
i.e., 4-6 tons, 8-10 tons and 12-14 tons, the machine 
is now made in four sizes, namely, 5-6, 8-9, 10-12 
aud 14-16 tons, which are driveu by four-cylinder 
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we think, complaint is justifiable~it was exceedingly 
difficult to find, quickly, any particular exhibit which 
might be wanted. In the first place, the catalogue 
was without plans of the halls and without an index, 
and, if a particular firm wag sought, the leaves of 
the book had to be turned over until it was discovered. 
Then, again, the letters applied to the rows of stands 
were not distinctly displayed, and it was by no 
means easy to tell in which row one stood. A further 
disability was that all the rows in the main Hall 
were numbered from one end, so that having arrived, 
say, at the end of Row A, and wishing, as would not 
unnaturally be the case with anyone examining the 


FIGS. 3.AND 4—SIDE VIEWS OF 


FOWLER CONCRETE MIXER 


novel features. It is illustrated on page 585 and in | engines of 25, 30, 35 and 40 horse-power respectively. 


Figs. 1 and 2. 


It is intended specially for laying), Beyond these changes, however, there does not appear 


down road surfacings of tar-macadam, asphalt,|to be any particular feature which differentiates 


bituminous and other compounds, now so much in | 


the newer from the older machines. The roller 


vogue for making roads. The makers state, however, | exhibited seemed to be a particularly serviceable 
that it can also be effectively used for patching | machine. 


roads and for rolling gravel walks, racecoursés, golf | 


Beforé leaving Messrs. Fowler’s, it is interesting 


greens, lawns, tennis courts, cricket pitches and sports | to note that they have now added concrete mixers 


grounds. 


The name given to the new roller is the | to their list of products. 


The example which was 


** Millar-Marshall,”’ and it is made in six sizes, de- | exhibited isshown in Figs. 3 and 4. It is self-contained, 
nominated 5, 6, 7, 8, 9 and 10 tons. The particular | being furnished with engine, power loading skip, 


example shown was the 8-ton model, and it certainly 


&e. 


The machine is made in four sizes, having 


presented an exceedingly workmanlike appearance. ' mixer drums 3ft. 2in. by 2ft. 10in., 3ft. Gin. by 3it., 
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8-TON TANDEM STEAM ROLLER 


MARSHALL, SONS AND ©O., LTD., GAINSBOROUGH, ENGINEERS 
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4ft. Sin. by 4ft. and 5ft. 4in. by 4ft. 2in. respectively, 
which have capacities of 4, 7, 14 and 21 cubic feet 
of mixed concrete respectively. The rating in cubic 
yards o! concrete per hour of the three larger sizes 
are as follows :- 
Cubie yards, 
24 
30 


Cubic yards, 
16 
20 


Cubie yards, 
At 30 batches per hour. 


At 40 batches pér hour. 10 


The two smaller sizes are fitted with engines working 


} 
| width rolled being 4ft. 


It is driven by a four-cylinder | Crow, Catchpole and Co., Limited ; Tarslag, Limited ; 


“* Coventy-Simplex ” petrol engine, designed to give | Messrs. Beadle, Bristowe and Wettern, who represent 
off 10.5 brake horse-power when running at 1000/|a number of firms ; the Limmer and Trinidad Lake 


revolutions per minute. 


This power is sufficient, 


Asphalt Company, Limited; Shell-Mex, Limited ; 


so it is said, to drive the roller fully loaded up an | Highways Construction, Limited ; Tarmac, Limited ; 


incline of 1 in 7. 


The gears give only one speed | the Walker-Western Company, Limited; the Pen 


| forward and one reverse, but the speed of the roller | maenmawr and Welsh Granite Company, Limited ; 


| can be varied between 1} to 4} miles per hour, by regu- 
lating the speed of the engine by the hand throttle. 








we 
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FIG. 5—WINGET SEMI-SPIRAL CONCRETE MIXER 


on petrol or paraffin, and the two larger sizes with 
paraffin or crude oil engines. 

A quarter scale model of the complete stone- 
drying and tarring plant, which was described at 
some length in our issue of March 23rd _ last, 
formed one of the features of the exhibit of Winget, 
Limited. The plant remains practically the same 
in principle as it was when we referred to it, but 
we understand that it has been remodelled in several 
details, the resulting changes having, so the makers 
claim, had the effect of considerably improving it. 
The plant is now made in four sizes, with daily out- 
puts of 20, 50, 100 and 200 tons, the four sizes re- 
quiring 7, 9, 12 and 24 horse-power respectively 
to operate them. Another exhibit on the Winget 
stand was one of the firm’s semi-spiral wet concrete 
mixers. Several improvements have been introduced 
into the design of the latest development of this 
machine, a view of which is given in Fig. 5. Our 
readers will remember that the mixing barrel of this 
machine is fitted with internal wings arranged in 
such a way that the cement and aggregate are made 
to travel in what is, practically, a spiral path in their 
passage from the charging to the discharging end. 
The barrel is inclined upwards from the charging 
end, which is, hence, at a particularly low level, so 
that hand charging, when it is employed, is quite 
easy. The material, as it is being mixed, climbs up 
the barrel to the discharge, and just as it is diseharged 
from the spiral it is tossed about by specially shaped 
wings arranged inside the end of the barrel. The 
makers state that the material is turned over twelve 
times before it is discharged, that the operation is 
continuous, and that the machine is the quickest 
wet mixer in the world. One of the latest improve- | 
ments to be introduced is a power-operated elevating | 
feeding hopper, which is of 1 eubie feet capacity, and 
which is raised by plough steel self-adjusting wire | 
rope. There is an automatic “ knock-out” device | 
which releases the clutch when the hopper is in an 
elevated position. The machine exhibited was | 
entirely self contained and was driven by a 24 horse- | 
power Lister patro] engine. 

Barford and Perkins, Limited, were exhibiting | 
«uite a number of motor rollers of various types, | 
which we have from time to time described. 
was, however, one interesting little machine which was | 
new to us. It was one of a series of a diminutive | 
power-driven machines, especially intended for golf | 
courses, cricket grounds and race-courses, and also, 
in its smaller sizes, for rolling footpaths—as it is 
shown doing in Fig. 6. The actual machine ex- 
hibited is known as Type A, and it has an overall 
width of only 4ft. There is no projection beyond 
the rim of the rear rollers, so that the latter can be 
taken right close to a fence or wall. The machine | 
weighs approximately 1} tons, and has two back rollers 
each 13in. wide and 30in. in diameter, and a double 


front roller 30in. wide and 27in. in diameter, the 


The final drive by Hans Renold chain. The 
steering is effected by hand wheel and a chain pinion 
at the base of the steering column. The front roller, 
being in two parts, answers quickly and readily to 
the steering wheel. Although in the machine which 
we Hlustrate the driver has no shelter, a detachable 
awning of sheet iron, which is carried from the frame, 


Is 








can be fitted if required, and provision can be made 
for canvas or other curtains to be hung at the sides. 
There were, of course, large numbers of firms exhibit- 
ing materials which are used in the construction of 
roads, such as stone, plain or treated with various 
substances such as tar, bitumen, asphalt, &c. ; cement, 
reinforcement, &c. It would be quite impossible to 
refer to all of these exhibits. We can only say that 
one or more of these various things were shown by 


| Richard Hill and Co., Limited ; W. and J. Glossop ; 
| R. and 8. Clare.and Co., Limited ; Johnson's Rein 
'foreed Concrete Engineering Company, Limited ; 
Brookes, Limited ; Roemac, Limited ; the Texas (i! 
Company, Limited; the British Reinforced Concret« 
Engineering Company, Limited; C. A. Peters, 
Limited ; Heeandi, Limited; the Expanded Meta! 
Company, Limited ; Penlee Quarries, Limited, repr: 
senting an association of a number of firms ; Arthu 
Newsome, Limited ; Ernest Mathews and Co. ; Fiel| 
and Mackay, Limited ; Asphalt Cold Mix, Limited ; 
W. T. Lamb and Sons; the Neuchatel Asphalt: 
Company, Limited; Pre-cast Concrete Roads ; the 
Yorkshire Road Tar Binders, Limited ; the Helicat 
Bar and Engineering Company, Limited ; Wake and 
Co., Limited; Wm. Shepherd and Sons, Limited ; 
Brown and Tawse, Limited; the Premier Bitumen 
and Asphalite Company, Limited ; Wm. Griffiths ani 
Co., Limited, and Durable Roads, Limited; Philip 
Shepherd and Co., Limited; Ship Canal Portland 
Cement Manufacturers, Limited ; Berry, Wiggins and 
Co., Limited; Constable, Hart and Co., Limited 
| and the Lafarge Aluminous Cement Company, Limited 
| Possibly the only real novelty exhibited, and that 
has really ceased to be a novelty, was the quick 
maturing cement which is supplied by the last name 
firm. This substance, *‘Cement Fondu,”’ is, as ou 
readers are aware, a cement of high alumina content. 
which, though it possesses many of the attributes 
of Portland cement and is slow setting, has the 
peculiarity that it matures with extraordinary rapiclit, 
and reaches a high tensile strength in a remarkalhly 
i short time. 








SIXTY YEARS AGO. 


) an 


In our issue of November 27th, 1863, a note appeare«| 
recording the death of Mr. Samuel Hall, who, it was 
stated, might fairly be rded * as the father of surface 
co ion.” r. was eighty-three at the time 
of his death, and for*many years had lived in a state 
of almost extreme poverty in wretched lodgings at Bow 
He was, in fact, saved only from having resort to the work 
house by the “‘ unwilling grant of a pittance by his wealthy 
relatives.” Yet the surface condenser which he invented 
was then being used with great success in precisely the 
form in which he designed it and worked it round about 
1833, the only difference being that solid drawn tubes 
had replaced his brazed tubes. Even the common form 
of joint packing then in use was exactly that devise:l 
by Mr. Hall. In the same issue we gave an illus 
| trated description of the mechanism of “* Pepper's Ghost,” 
}an invention of Mr. Henry Dircks and Professor J. H. 

Pepper, which excited great interest when it was first 
| introduced. The popular attention attracted by the inven 
| tion—for it was an invention which had been patented 
| and subsequently contested in the Courts—rather than 

any engineering features which it exhibited, no doubt 
| justified the inclusion of a description of the mystery 
| in our columns. The illusion, it may be scarcely necessary 
| to say, was effected by projecting the image of an actor, 
stationed below the stage, through a trap door on to a 
| sheet of glass interposed, without the audience being 
| aware of the fact, between the body of the theatre and the 
| ordinary actors on the stage. In the course oi 
a lengthy leading article, we severely criticised a contribu 
| tion entitled “‘The Progress of Engineering Science 

| which had appeared in the Quarterly Review, and which. 
in spite of our objections to it, we reprinted in full in our 
own pages. With caustic pen we traversed the Quarterly’s 
statements and showed that at many important points 
they were exceedingly inaccurate or thoroughly out oi 
date. A reference to Whitworth’s gauges called forth 
from us the remark that such gauges were those which 

i Roberts employed in 1825, and which Mr. Whit 
worth “publicly appropriated” in 1839. The Great 

was stated by tlie Quarterly to have steamed 
475 miles in 24 hours. Our reply was to the effect that 
our own writer—presumably Mr. Zerah Colburn —crossed 
the Atlantic in the Great Eastern on her first voyage. 
and that neither on that occasion, and certainly not 
subsequently, had she done 15 knots at any time, still 
less 20 for 24 hours. “ Indeed,’ we added, “no sea 
going steamship has ever maintained such a rate, and 
there are many which can far out-steam the Great 

” We seem particularly to have objeeted-—anc 
no wonder—to the statement that by the adoption of 
fish-plates on railways it had been found possible to dis 
pense with'the provision of expansion gaps between the 
rails, “so that the rail from London to Aberdeen is one 
continuous unbroken bar which neither expands nor 
contracts, but submits.” William Bridges Adams, we 
wrote, was, béyond all doubt, the inventor of fish-plates. 
but neither he, nor anybody else, unless it was the late 
Mr. Brunel, would have thought of butting the rails 
closely together for any distance. 








EXTENSIVE experiments carried on by the Bureau of 
En ‘ t of Agriculture, have shown 
that damage to cables by insects invariably 
occurs th beetles attacking the cable near the lead 
sheathing. the smooth surface the cables are prac- 
tically immune from insect attack, but where the lead 
sheathing touches any other surface, such as the suspen- 
sion ring, the holes are numerous. Beef tallow is recom- 
mended as the best preventive of this kind of damage. 
The tallow softens in the sun, and when the beetle is most 
active, causes its suffocation. 
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Railway Matters. 





Ir is stated that the Great Western Railway Company | 
convemplates the extension of its Cambrian section from 
the present terminus at Pwilheli, through Nevin, to 
Porthdinlleyn, a distance of 8 miles. 


We are requested by Cravens Railway Carriage and 
Wagon Company, Limited, to say that the order for thirty- 
two coaches p with it was received ditect from t 
Cheshire Lines Committee, which is jointly owned by the 
London and North-Eastern Railway and the London, 
Midland and Scottish Railway. 

THe city engineer of Liverpool is reported to have 
~tated recently that the Liverpool tramears have too shert 
. wheel base and are unsuitable for high speeds. The 
jramways manager, Mr, Pri » is g the matter 
vigorously, and the result will be the production of a 
:.0other-running vehicle with increased accelerating and 
braking powere. 

‘He net earnings of the South Australian State lines 
during the year ending on August 31st, 1923, were £929,375, 
«ual to 4.58 per cent. on the average capital expenditure | 
ot £20,311,756 on miles open, the best return since 1914. | 
rhe 
1917, 3.06; 1918, 3.18; 1919, 2.96; 
1921, 1.465 1922, 3.79. . 


REFERENCE was made in our annual article of January | 
12th last_on the railway events of 1922 to the enlargements 
of the from the east to Newport, Mon., Station, | 
(reat Western Railway. This will lead to a considerable | 
revision of the signalling arrangements, and a scheme for 

power-signalling, which would allow for one box to do | 
the work now done by two, is under consideration. 





In a recent issue of Modern Transport appeared « letter 
from Mr. Worby Beaumont, asking for a restoration of the 
between Victoria— South-Eastern and Chatham 
section—-and Ludgate Hill cid Loughborough Junction. 
Mr. Beaumont truly observes that “ keeping this railway 
idle seems to be a gross dereliction, and one which not 
only ignores obligations, but public necessities and rights.’ 


service 


, 


(wk total number of passenger journeys made in July | 
last was 1.7 per cent. more than in July, 1922. Excluding 
the Metropolitan District Railway and the London tubes, 
the inerease was 5.1 per cent. The passenger receipts 
were 7.4 per cent. less, owing obviously to the reduction 
in fares. The passenger train miles were 5.4 per cent. 
higher and reached 1,167,022-the highest’ since the 
publication of the figures was commenced with those for 
January, 1920. 


ACCORDING to the railway statisties of the Ministry of 
Transport, published as a Stationary Office publication, 
the tonnage of goods traffic during July last was 9.6 per 
cent. more than in July, 1922. The receipts were, how- 
ever, 9.8 per cent. down and the goods train miles in- 
creased 7.8 per cent. As the average haul fell from 
53.9 to 51.7 miles, the ton-miles were only 5.3 per cent. 
more. ‘There was a fall from 456} to 445} in the net ton- 
miles per engine hour—possibly due to the greater 
passenger traffic causing delays. The average train load 
remained at-125} tons. 

ALL the larger railway companies that were in existence 
before the grouping of the rathways had savings banks for 
their servants. A typical cons 1s tai of tho Genes Wanetes 
In its first year, 1892, there were 896 depositors with 
{15,924 to their credit. By 1902 these figures became 
3567 depositors with a balance of £208,099, and in 1912 
7678 depositors with £626,971. By last year the depositors 
numbered 15,417 with £1,308,574 to their credit. During 
the first nine months of the present year 3876 new accounts 
were opened, of which 3137 were supported by payments 
deducted regularly from the men’s wages through the pay 
=heets. 





THERE were three minor mishaps on the railways on 
Thursday of last week. During shunting operations at 
Finsbury Park some carriages struck the buffer stops so | 
violently that they swept them away, and a portion of the 
boundary wall was knocked down and fell into the public 
road. On the same day a light engine ran at considerable 
speed into the buffer stops at Ham. The most 
alarming experience of the three occurred at Palace Gates 
in the late afternoon, A motor car train ran through the 
station instead of stopping as usual. The signalman, 
seeing the mistake, diverted the train into a siding where it 
ran into two stationary engines. 
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Notes and Memoranda 





Tae Austrian electrical industry is withstanding tho | 


period of deflation better than most others in that country. 
One of the leading Vienna factories had been running, 
fully staffed, until last November, but since then between 
300 and 400 hands have been gradually discharged. Those 
remaining, however, are at present working full time. 


Tue production of stainless iron and steel has increased | 


considerably of late, and the material is reported to be | 


coming into use for many engineering purposes, notably | 
arbon steel. In | 


the United States stainless stec! blades are reported to be | 


turbine where it is superseding . 


driving out the silver-plated blades hitherto almost uni- 
versal in that country. 

A New alternating-current motor, known as the Fynn- 
Weichsel motor, has recently been introduced by the 
Wanger Electric Corporation, of St. Louis, U.S.A. The 
machine is said to possess all the desirable features of the 
pols induction motor, such as large starting torque, 
overload capacity and simplicity of design, whilst 


| 


| No. 2497. 


a 
the power factor can be adjusted to suit the most exacting | 
requirements. The machine as now built. carries a primary | 


ings, the latter being connected to the commutator. To 
ensure good commutation, the commutator voltage is low. 


Ir there is one direction in which the average motor 
eycle lags sadly behind the car, states Motor Cycling, it 
is in lighting equipment. No car manufacturer would 
think of listing even the cheapest type of car without 
including in the specification a satisfactory electric lighting 


| system, yet the great majority of motor cycles are still 


sold without any lamps at all. It is true that one or two 
factories have standardised electric lighting on all models, 
bat the example has not been widely followed. Finality 
will not be reached until every motor cycle, like every car, 
is fitted with an electric lighting set of proved reliability, 


of giving sufficient driving light under all! 


A new machine for treating eggs with a preservative 
solution quickly and efficiently has recently been developed 
by a San Francisco firm. The machine is simple in con- 
struction and is easy to operate. The eggs are placed in a 
basket, which is then drawn into a tank filled with a 
vegetable oil maintained at a temperature of approxi- 
mately 200 deg. Fah. The tank is 36in. long by 24in. 
wide. The eggs are entirely immersed in the oil for a 
period of about 30 seconds, and are then removed and 
drained. The cooling of the oil fills up the pores in the 
shells, which prevents air from getting into the eggs and 
making them bad. The oil in the tank is heated by eight 
500-watt 24in. Westinghouse heaters, with an automatic 
temperature control consisting of a thermostat and a 
motor-operated snap switch. 


STRUCTURALLY, the synchronous converter is capable of 
compensating a lagging power factor, but there are very 
definite limitations to this use. It must be operated very 
close to 100 per cent. power factor if it is to be used for 
direct-current load even ing the rating, other- 
wise heating is excessive. Analysis shows, states Mr. C. W. 
Bates in an article appearing in the Zlectrical World of 
October 27th, that the lightly loaded converter may be 
used to some extent for power factor correction, and 
roughly the loads may be such that the arithmetical sum 
of the reactive kiloyolt-ampéres and the direct-current 
output in kilowatts is equal to the rated direct-current 
output. The effect of the booster element of a booster 
converter is to bring about an increase in the heating, 
which is roughly proportioned to the increase in voltage 
and independent of the increase in heating caused by 
operation at low power factor. 


Unusvat problems are met in the lighting of power 
stations on account of individual arrangeujent of equip- 
ment, severe service conditions and exacting require- 
ments. The successful lighting system must be reliable, 
economical, easy to maintain and adequately suited to 
the specific local requirements, which differ throughout 
the station. The most reliable and economical source of 
energy is usually the station auxiliary bus. The dis- 
tribution wiring should be of the particular quality best 
suited to meet power station conditions, and should be 


tages during the preceding six years were :— | Winding on the rotor, connected to the line by means of | 
1920, 3.70; | slip rings, and also connected to a small commutator. | 
| The stator is provided with starting and operating wind- | 





Miscellanea. 


Ir is reported that all the registers and almost the whole 
of the documents in the Japanese Patent Office were 
destroyed in the earthquake. 





Pursurne his policy to produce everything that is 
required for the manufacture of his motor cars, from the 
raw material onwards, Mr. Ford has laid down plant to 
man insulated copper wire for use in winding 
armatures of starter generators. The initial output is 
about 350,000ft. a day. 


During the testing of porcelain insulators with a 
60-cycle flash-over apparatus, both ozone and oxide 
of nitrogen are liberated, according to tests made by 
the Bureau of Mines and described in bulletin Serial 
It was found that the gases disappear just 
after the tést and that no fatalities have ever resulted 
from these gases. 

A NEW exchange was recently opened at 
Kennford, situated four miles from Exeter, in the direction 
of Plymouth. ‘The which will serve Kennford. 
Ken, and ee one Cee now 
exchanges that are to be opened in extensive Exeter 

district, which comprises the whole of Devon, 
except Plymouth, and Somerset. 


will not be the deepest shaft in the world, as, by the time 
the work ia completed, in about 18 months’ time, the St. 
John del Rey mine in Brazil will be below 7000ft. At 
the City Deep winding is to be effected in two stages, 
the lower station being at a depth of 4470ft. 

Art a luncheon given by the National Association of 
Radio Manufacturers, following the inauguration of the 


| Wireless Exhibition, the Postmaster-General gave a fore- 





to give the best possible voltage regulation con- | 


sistent with economy. An emergency lighting system 





On August 29th there was yet another at 
Selby. In this instance r trains were not con- 
erned ; it was a collision between two goods trains. 
Koth were approaching a converging point, and the signals 
were against one of them. It, however, overran the 
signals at two boxes, and in the co uent collision 
seven wagons and the brake van of the other i 
derailed and considerably damaged. From Colonel 
Mount’s report on the accident there ia no doubt as to the 
excessive speed of the train at fault, but the interesting 
feature is that the signalman at the first of the two boxes 
lowered his signal before he:had checked the speed of the 


train. 


A VERY important case to firms like colliery proprietors 
who run workmen's trains and.to their workpeople was 
decided by the House of) Lords: on the 22nd inst. A 
workman employed by the St. Helen’s Colliery Company 
used such a train to go from his home at Maryport to.his 
work and back again. The trains in question were. pro- 
vided by the London, Midland-and> Scottish Railway 
Company who, in consideration of the reduced rate charge, 
was indemnified against claims for damages by passengers. 
The claimant in this case met with an. accident«whilst 
travelling by such a train and sued the colliery company 
for oe mate under the Workmen's Compensation 
Act, and the County Court Judge for Cumberland gave 
judgment in his favour. The firm appealed and the 
Court of Appeal in July dismissed the appeal. Judgment 
has now been reversed in the House of Lords on the 
ground that the man was “ travelling by a train which 
the workman was under no obligation and no proved | 
necessity to use.” Lord Shaw of Dunfermline differed | 
from the four other judges, and thought the attention of | 
Parliament should be drawn to the matter. 





hould be provided, and of several possible arrangements, 
the one giving greatest dependability should be selected. 
All equi t, such as cabinets, switches, receptacles, 
lamps, - scene shades and reflectors, should be carefully 
selected to give maximum operating convenience, long 
life. and high efficiency. An instructive article on this 
subject appears in the Hiectrical World of November 3rd. 


In the course of a lecture on “‘ X-rays and Crystal 
Structure" before’ the Birmingham local section of the 
Institute of Metals on November 13th, Dr. H. B. Keene 
referred to the considerable importance which had been 
attained by X-rays in modern physical research. A new 
means of research has been placed at the disposal of the 
physicist, the crystallographer, and the metallurgist, 
inasmuch as the X-rays will reveal the presence of the 
most minute crystals in metals and other bodies, and, 
what is more important, they will furnish exact informa- 
tion regarding the manner in which the atons arrange 
themselves. within the crystals, and will also enable the 
dimensions of thé scaffolding on which the crystal is built 
to be determined. A new chapter in the history of X-ray 
physics was penned by the suggestion that the crystals 
might be used as diffraction gratings. The idea was 
developed by some physicists and was taken up by Sir 
William Bragg. By what might be called a fluke, the 
distances involved in the crystal structure were just of 
the right order for the purpose. They wanted a periodic 
discontinuity of something like one-eight hundred thou- 
sandth part of a millimetre for examining the wave length 
of X-rays, and that was given them by the structure of 
the crystal. Technique had been so much im that 
X-rays of one particular wave length only could be pro- 
jected, and it already had a reputation in metallographic 
laboratories. 


| water through the coils. 





cast of the lines along which the Post Office considered that 
development would proceed, and announced that he was 
about to appoint a Broadcast Advisory Committee, com 
posed of representatives of the industry, the public, and 
the Press, so that future Postmasters-General would not 
have to carry the whole burden on their shoulders. 


Coa. of fair quality, and giving a good yield of coke, 
is found at Kanjigan, where shallow and primitive mines 
are worked by the Chinese. As only outcrops and 
weathered layers are mined, the coal is full of ash and is 
unsatisfactory for domestic use, but would probably 
make a good fuel for metallurgical purposes. Coal exists 
at many other places in the province, but the only other 
mines worth mentioning in the southern part are near 
Aksu and in the Karatash Valley south of Yangi Hissar. 

Wer understand that the Research Department of the 
London G 1 Omnibus Company has been experiment 
ing with an aluminium alloy road wheel, which, although 
- A half the weight of the standard steel wheel, has given 
ex i i results. 





y satisfactory A number of these 
wheels have now performed over 30,000 miles on service, 
and tests are continuing on upwards of twenty routes. 
An economical advantage which the aluminium whee! 
possesses is thet the scrap value is about two-thirds of its 
original casting value. A further advantage is the big 
reduction in unsprung weight and the minimising of road 
destruction. 


Wuart is claimed to be the world’s largest deep-sea cable 
is & to be in actual operation shortly between the 
United States and France. The second’ direct circuit 
between these two countries to be established by the Com 
mercial Cable Company will be completed with the landing 
of the European end of the cable, which is being delayed 
slightly on account of the storm in the Channel, during 
which it has been impossible for a cable ship to work. 
The American end was landed at Far Rockaway on 
August 25th. In the construction of the new cable more 
than 4,000,000 Ib. of copper, 1,800,000 Ib. of gutta-percha. 
and some 80,000 miles of iron and steel wires of various 
sizes were used. 

For the past year or so some trouble has been expe 
rienced with the #ater-cooling coils in the 25,000-volt trans- 
formers of the Pacific Power and Light Company at its 
Walla Walla sub-station at Washington owing to the forina 
tion of seale. Soda and acid were used to clean the coils 
with but little effect. During the hot weather in July of 
this year the temperature rose to the danger point. 
and it whs necessary to do something to get more cooling 
They were taken out one at a 
time, and while a stream of water was passed through 
them they were tapped with a hammer. After this treat 
ment the discharge from the coils increased from 2} gallons 
a minute to 15 gallons a minute. 


EXPERIMENTS have been carried out by Messrs. F. W. 
and F. ©, Lee at the Johns Hopkins University to deter 
mine whether a rotating magnetic field had any effect 
upon the growth of a living organism. Trout were hatched 
from eggs immerged in the rotating field, but after forty- 
five days, when,all the eggs had hatched, no difference 
was observed between the fish thus produced and those 
hatched under control conditions, nor was the hatching 
time altered: Other organisms were tested, including 
bacilli, but always with negative results. Describing their 
work in Seience, the authors conclude that in the case 
of growth matter is composed t of which ‘the 
electrons are in a state of static equilibrium. 


STANDARDISATION of steel flanges and flanged fitting. 
has beet taken up by the American Engineering Standard~ 
Committee, and standards have been developed for steam 
pressures of 250 ib., 400 Ib., 600 Ib., and 900 Ib. per square 
inch. Standards for 1350 Ib., 2000 Ib., and 3200 Ib. per 
square inch are being formulated. In all cases the mexi 
mum temperature was set at 750 deg. Fah. For 250 Ih. 
and 400 Ib. the two steel standards are to have the same 
bolt-circle diameter and number of bolts as the present 
American cast iron standard for 250 lb., except that for 
the 2in. and 2}in. sizes the 400 lb. standard will have 
eight bolts instead of four. For the 600 lb. steam standard — 
the bolt circle and number of bolts will be the same as the 
800 Ib. hydraulic standard developed by the American 
Societv of Mechanical Engineers. Similarly, for the 900 Ib. 
steam standard the 1200 Ib. hydraulic standard is adopted. 
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Rallway Electrification. 


JupaInc from the good attendance at the joint 
meeting of the Institution of Electrical Engineers 
and the Société des Ingénieurs Civils de France, 
held on Thursday evening of last week, we fully 


expected that Monsieur Bachellery’s r on) 
Phe war? |sub-station expenses are not of great import- 


“ The Electrification of the Midi Railway ” would 
lead to something in the nature of criticism ; but, 
as is not unusual on these occasions, the discussion, 
if it may be described as such, did not prove very 
enlightening. The time available after the paper 
had been read was insufficient to enable amy appre- 
ciable number of members or visitors to speak, 
and several leading traction engineers, such as 
Sir Philip Dawson and Mr. Roger Smith, were 
unable to attend. In these circumstances, 
the discussion ought to have been adjourned, 
for, at the present time, nothing is more important 
in the engineering world than a definite under- 
standing on matters connected with railway elec- 
trification. There are not a few engineers in this 
country who hold the opinion that a pressure of 
1500 volts is too low for main line work, yet only 


of}one member who spoke at the meeting made | 


reference to the adoption of this pressure in France. | 
A fact revealed in the early part of the paper— | 





| hitherto been experienced in converting 50-cycle 
current into 3000-volt current. Indeed, if it 
were not for the difficulties associated with the 
use of really high voltages on direct-current loco- 
motives and motor coaches, a_ higher pressure 
than 3000 volts might be applied to the track. 
Five sub-stations on the Midi Railway have been 
equipped with 1500-volt mercury vapour rectifiers, 
which are working v satisfactorily, and there 
is not much doubt, we think, that sooner or later 
the mercury vapour rectifier, or, possibly, some 
other form of rectifier, will be very widely used 
on direct-current railways. The production of 
a 1500-volt, 50-cyele rotary converter is certainly 
a praiseworthy achievement, but what is wanted 
in converting sub-stations is something more akin 
to the static. transformer. The best plan is to 
endeavour to avoid conversion altogether. That, 
however, is a step which many engineers do not 
seem at all inclined to take. Even in this paper 
on the Midi Railway, in which it is admitted that 
the single-phase system was a success, and that 
telephone troubles were overcome, and where 
it is stated that single-phase working was aban- 
doned for the sake of unification, a preference 
for direct current is shown. The use of direct 
eurrent, the author states, was considered to be 
the best method of overcoming inductive inter- 
ference. Not very long ago, however, one of the 
Post Office engineers, Mr. 8. G. Bartholemew, 
remarked, during the course of a discussion on 
& paper on rotary converters read before the 
Institution of Electrical Engineers, that on the 
whole there was more trouble from direct-current 
systems than there was from alternating-current 
systems. In Monsieur Bachellery’s paper we 
find the old contention that single-phase motors 
are relatively expensive to maintain, a con- 
tention which one of the greatest authorities 
on railway electrification has described as 
absurd. The author also refers to the lower cost 
of direct-current locomotives, but we should 
imagine that any saving in this direction is very 
adequately absorbed by the additional costs 








of the sub-stations. It may be contended that 
in a@ country where water power is available, 


ance. There may be something in the argument, 
yet the fact remains that in such countries 
the single-phase system is largely used, and if 
we remember rightly, some time ago, Mr. Roger 
Smith explained, in an article, that the single- 
phase system was mainly applicable to these 
countries because low-speed water turbines are 
particularly suitable for generating low periodicity 
current. 

Still, we in this country really ought not to 
quarrel with the French Railway Authorities 
for having adopted a 1500-volt direct-current 
system. A fair proportion of the work is being 
carried out by a British firm, and we really have 
nothing to grumble at. All we hope is that, 
because this system has been adopted in France, 
| it will not be considered that it is the best system 
|to use on all the British lines that remain to be 
electrified. Considering the state of affairs that 


which we publish in abstract on another page— | now exists, unification of both the primary and 


is that after the French Railway Authorities had | 
experimented with a system, which the author 
admits to have proved successful, and which is 





traction currents is somewhat difficult to acquire. 
One railway has been permitted to go ahead with 
| single-phase railway electrification, and several 


largely used where water power is available, it | | direct-current systems are also in use. Whether 


was decided to employ a totally different system, 
mainly on the grounds of unification. Why unifica- 


tion was lost sight of in the first instance we cannot say. 


| 


any other railways would like to use single-phase 
current, or would be permitted to do so, we cannot 
If any further single-phase electrification 


quite understand, but we note that the French | work should be embarked upon, however, there is 


Government was responsible for the desire | 


| 


a scheme which calls for consideration. In Tur 


to standardise both the primary and traction | |Ewetneer of March 23rd of this year, there 
currents. The pressure of 1500 volts was chosen, is an article which deals with some experiments 
it seems, because it is the maximum pressure | that have been undertaken with a view to using 


that can be safely applied to the third rail, which 
some of the companies desire to retain. As, how- 
ever, some of the lines may possibly be worked 
with 3000 volts, and there will probably be two 
voltages in any case, it seems, in the absence 
of more detailed information, that it would have 
been better to have confined the use of the lower 
pressure to the lines working with third rails. 
Another possible explanation for the adoption 
of 1500 volts—although it is not given in the paper 


“is that at the time this pressure was selected 


insufficient experience had been gained with high- 
voltage traction mercury vapour rectifiers to enable 
the French railway engineers to make up their 
minds to standardise 3000 volts, and the lower 
voltage may have been chosen to avoid the use 
of motor generators or rotary converters connected 
in series. 

In its present stage of evolution, the mercury 
vapour rectifier overcomes the difficulties that have 





50-cycle current on the Hungarian railways. 
Although all the large steam-operated stations 
are to generate three-phase current at this periodi- 
city, it is not proposed to convert the current. 
Three-phase energy is to be generated and supplied 
to the State network which is to provide for the 
needs of the railways, industries and other users, 
and it is not expected that the traction load will 
prove undesirable on the general network. The 
system of railway electrification it is proposed 
to employ, is what is known as the split-phase 
system, as used on the Norfolk and Western 
Railway in America, a system which enables 
locomotives equipped with three-phase motors 
to draw single-phase current from a single over- 
head wire. The power factor at the collector 
bow is independent of that at the motors, which 
may be of the slow-speed gearless type. This same 
system, it is worthy of note, is to be used on the 
Virginian Railway, on which no fewer than 134 
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miles of line are to be electrified at a pressure of 
11,000 volts, and over these lines 9000-ton trains 
are to be hauled. 


The Elastic Limit. 


In the testing of materials practical engineers 
have always attached the greatest importance to 
tensile strength and elongation, holding that they 
measure, between them, the strength and toughness 
of a material of construction. The tensile strength 
which, broadly speaking, appeals to the mechanical 
mind as a measure of the power of the material to 
resist being torn asunder, is naturally regarded as 
the most fundamentally important property. 
But in recent years a strong tendency has made 
itself felt to attach less and less value to that par- 
ticular result of a test and to give more importance 
to the intensity of loading which begins to produce 
permanent deformation, stretching, twisting, or 
bending, as the case might be. The reasons for 
this change of attitude are plain enough. In prac- 
tical use no one depends upon a material for any- 
thing like its full ultimate tensile strength ; whilst 
quite a small amount of plastic yielding would, in 
most instances, lead to the immediate failure of 
the structure or machine. Hence, it seems at first 
sight far more important to know at what working 
stress one must look for risk of such yielding than 
to know at what higher stress actual fracture would 
occur. 

In consequence of this entirely rational considera- 
tion, much attention has been devoted to ‘the 
determination of the stress, in a tensile test, at 
which appreciable plastic deformation begins. In 
® great many materials, including all ordinary 
structural iron and mild steel, there is a well- 
defined ‘‘ yield point.” This point is indicated 
by a stress, as is so well known, at which the metal 
undergoes a marked and rapid increase of length 
without further increase of load. It is this striking 
phenomenon which has been seized upon for test 
and specification purposes ; it has also been largely 
utilised as a basis for the data of design. Unfor- 
tunately, there are some serious difficulties con- 
nected with it. One of them is that more careful 
study of what happens during a tensile test shows 
that there is quite an appreciable amount of plastic 
extension before the occurrence of the marked 
stretching at the “ yield point,” so that the old 
somewhat loose identification of “ yield point ”’ 
with “ elastic limit ” has rightly become seriously 
diseredited, even in the case of mild structural 
steel and still more so in special heat-treated alloy 
steels, Furthermore, in a great many materials— 
including practically the whole of the non-ferrous 


alloys—there is no definite yield point at all, since | 


the material begins to undergo plastic extension 
quite gradually and there is no sudden “ drop of 
the beam” or corresponding phenomenon. This 
difficulty, so far as ordinary testing is concerned, 
was for a time evaded by describing a test piece of 
this kind as having “‘ yielded ” as soon as extension 
could be detected by some simple means, such as 
the application of a pair of dividers to two gauge 
marks. More recently an attempt has been made 
to refine this type of measurement, and the notion 
of a “ proof stress’ has been introduced into a 
number of specifications. This is merely a refined 
form of the old “‘ divider’s *’ method. A definite 
permanent extension is specified in place of the 
amount arbitrarily found by each observer as the 
minimum detectable with dividers, and the amount 
so specified has varied widely. For testing under 
a specification this method lends itself to simple 
application. A test piece is simply subjected to the 
‘proof stress,”’ taken out of the machine and 
measured—even under a micrometer microscope 
if desired—and is then seen either to have passed 
the test if it has not stretched by the specified 
amount, or to have failed. In so far as this is a 
much more definite test than the old “ yield 
point ’’’ as found with dividers, it constitutes an 
advance. But there is some risk that the value of 
this form of test may be overrated. Thus, in some 
quarters it is now suggested that this ‘ proof 
stress ’’ test should be so refined, by lowering the 
amount of permitted extension, as to make it 
essentially a test of the “ true elastic limit.” This 
idea, no doubt, is based upon the view that the 
true elastic limit, as determined by means of a 
delicate extensometer, is a real physical constant 
of the material under test and determines the range 
of stress, whether constant or variable, to which it 
may be safely subjected. A few years ago metal- 
lurgists would perhaps have been inclined to uphold 
this view, but recent research has tended to dis- 
credit it considerably. In the first place, it is now 
clear that the “ elastic limit’’ as found by an 


extensometer of a given degree of accuracy is not 
by any means a definite’ physical constant. Not 
only can it, as has long been known, be raised con- 
siderably by the application of a suitable degree 
and nature of cold working, but it has been found 
that the application of a suitable range of alter- 
nating stresses can raise it very appreciably, with- 
out any considerable change of length or shape of 
the piece of metal. Thus, pure copper in the 
annealed condition shows departure from elastic 
behaviour at a stress well below cne ton per square 
inch ; after suitable treatment under relatively 
low alternating stresses the same material will 
behave elastically under tension up to and above 
six tons per square inch. Not only must we face 
| this established fact, but we must observe that in 
| any given piece of metal the point at which depar- 
| ture from strictly elastic behaviour can be detected 
depends entirely upon the sensitiveness of the 
| extensometer employed. It seems possible, indeed, 
that, given sufficiently refined methods of measure- 
| ment, departure from the law of proportionality 
between stress and strain may be found to occur at 
' even quite low loads. 

| These relatively very minute evidences of 
| inelastic behaviour in metals might, perhaps, be 
regarded as being of merely academic interest, 
were it not that recent work on fatigue has lent 
them quite a different order of importance. Thus 
it has been found that very definite signs of plastic 
| deformation under fatigue stresses occur far below 
the ** yield point ” in such a material as very mild 
steel, and even below what is usnally accepted as 
the‘ elastic limit.’’ It is true that, so far, these 





failure even after many millions of repetitions of 
the stresses which produce them; indeed, in 
certain materials, the true fatigue range lies well 
above even a well-marked yield stress. Yet these 
observations show that no very great meaning in 
either the physical or the engineering sense can 
be given to “ elastic limits ’’ as usually determined, 
and that the introduction of that term into engi- 
neering specifications would be not only an unneces- 
sary complication, but undesirable in itself. Where 
structural design is concerned and fatigue is not 
involved, it is merely necessary to be sure that no 
working stresses will approach a value sufficient to 
produce so much stretching as to lead to trouble on 
its own account. On the other hand, where fatigue 
is the main consideration it seems that only an 
actual test under this kind of loading will serve as 
a true guide. Apart from such a test, the rough 
proportionality which has been discovered between 
fatigue range and ultimate tensile strength suggests 
that the engineer’s confidence in the “ tensile 
strength ” has, after all, been better justified than 
has for some time been believed. 














Experimental Researches on 
Propeller Cavitation. 
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INTRODUCTION. 


Mucx8 of the interest that has always centred round 
the screw propeller has arisen from the fact that 
between the anticipated and the actual performance 
there has so often proved to be a very considerable 
difference. Perfection is not to be expected in this 
present fallible world. Exactitude and precision are, 
after all, only relative terms conveying as close an 
approximation to ideal accuracy as possible, and 
seekers after solutions of problems that must neces- 
sarily rest for their evaluation on somewhat uncertain 
data must be prepared to accept greater margins 
in their results than would be permissible in cases 
where the basic facts are more definitely ascertainable 
or established. The determination of the efficiency 
of serew propellers is a particular instance in which 
distinct Jatitude must be allowed, as there are so 
many complicated and indefinite elements of less 
associated. with it, and even to-day, in spite of all 
the research that has been directed towards its 
solution, we still do not know exactly what is the 
efficiency of a propeller working behind a ship, By 
a complicated but extremely clever process of experi- 
ment on a small scale and the application of the 
results to trials on a large one, we can account for 
the various component losses involved between the 
power in the ship and the resistance of the hull that 
contains the power. But it is impossible, even with 
our present facilities and knowledge, to assess each 
individual loss exactly, and the best that we can 
hope for is really only a close approximation. 

When the designed power of a ship is, or anyhow in 
the past has been, so often settled with a laissez faire 
or comprehensive margin—for the question of effi- 
ciency necessarily comes with, but after the need of 
assuring an adequate margin for commercial, even 





if not for sea-keeping, reasons—it is always well to 


remember that the history of marine propulsion down 
to the most recent times affords countless instances 
of improved performance secured by a change in 
propeller design. ‘This is hardly surprising, for the 
nature of the mechanism for transmuting torque 
into thrust is very complex. The problem of resist- 
ance embraces aerodynamical as well as hydro. 
dynamical elements : fluid friction vies with mecha- 
nical friction to introduce sundry uncertainties into 
the evaluation of trial results ; by no means the only 
fundamental sources of error in analysing the per. 
formance lie in the difficulty of exactly determining 
the true mean speed of the ship through the water, 
or even the precise power developed by the machinery. 
We are to-day in a comparatively good position 


-| to choose, were the screws the only consideration, 


what should be the best propeller dimensions for 
almost any class of ship, but this is not all; the 
next problem that asserts itself is where to place 
them relatively to the hull. Should they be closer 
together and further aft, or would it be better iw 
spread them and put them further forward ? What 
will be the effect on the hull efficiency if either alte: 
native be adopted ? Does the tank accurately asses. 
wake value ? What is the transmission loss between 
engine and screw? What is really the pitch of « 
propeller blade ? There is still much to be dete: 
mined before the element of uncertainty—and with 
it much of the interest in the subject——disappears. 
The principal causes of the failure of ship's screws 
to attain the efficiencies corresponding to the dimen 
sions of an enlarged model may be said to be due to : 
(a) The power actually delivered to the screw being 
incorrectly recorded ; (b) to impeded, indirect, in 
adequate or turbulent water supply to the screw ; 





minute displacements do not appear to lead to | 


and (c) to the formation of cavities in the water by 
the -propeller. Nowadays, owing largely to 
}inereased utilisation of tank facilities or of the 
published data on résistanee, cases of vessels not 
obtaining their designed speed are rare, but in only 
| one case that we can recall off-hand in recent years 
could the failure be attributed without doubt to 
defective flow of water to the serews. Curiously 
enough, this particularly egregious instance occurre:| 
in the case of a torpedo-boat destroyer, Failures 
to obtain speed at the first attempt, and which were 
directly attributable to the propeller, have been 
common in the past, but where condition (b) has 
not affected them, they. have often been corrected 
by some change in the dimensions of the screw, an 
final failure is almost invariably due to causes entirely 
apart from the propellers. Exceeding the designed 
displacement, unsuitable longitudinal disposition oi 
displacement, attempts to obtain too high a speed in 
relation to s PXL, preliminary underestimate 
of power required, excessive appendage resistance. 
&e., are all more prolific causes of disappointment 
than the propeller, to improve the performance oi 
which is generally the only resource available to 
cover up errors in design or faults in construetion m 
other directions. 

Though adverse influence of indirect, as distinct 
| from inadequate, flow is common, it would appear 
| that this can only account for a portion of the falling 
| off from model efficiency, and there seems to be little 
doubt that except in special cases of obstruction, 
| such as badly set A-brackets, or bad design of after 
| body, the greater part of the deficiency, after suitable 
| deduction is made from the measured shaft horse 
| power to allow for the transmission loss between 
| the torsion meter and the propeller boss, can be 
attributed to the action of the serew itself in failing 
to actuate and deliver a complete race column. 
The term “cavitation,” to describe this defective 
action, first arose owing to the failure of one of the 
early destroyers to obtain its speed on preliminary 
trials with screws of certain proportion as regard~ 
blade area. When this effect was originally mooted, 
slip and blade friction and blade resistance were the 
acknowledged losses in‘propellers, and it was due to Mr. 
8S. W. Barnaby that the existence of another most 
detrimental source of loss in propellers driven up 
to certain limits of power absorption was first exposed. 
Mr. Barnaby’s theory was that, under certain cir- 
cumstances, the water fails to remain in contact 
with the baldes of a propeller, and “ cavitation,” 
as this hollowing-out of vacuous spaces was terme:| 
by Mr. R. E. Froude, was found to add very con- 
siderably to the loss from slip. It should, however, 
be differentiated from the usual interpretation of slip. 
and the effeet more properly described as a source 
ot failure to continue to produce effective thrust. 

The original theory was confirmed by some beautiful 
optical proofs of the phenomenon obtained by Sir 
Charles Parsons in a specially designed tank. Mr. 
Barnaby’s—as, indeed, subsequent theories—con- 
tained no reference to external influences contributing 
to the production of cavitation, but only contemplated 
the breaking away of the blades from the water 
owing to the suction action on the backs exceeding 
in intensity the natural forces available for causing 
a flow of water to the screw, i.e., the velocity due 
to the head of water above it plus the atmospheric 
pressure. The original definition is now seen, as 
the result of subsequent experience, to embrace 
too limited an action, and the complete theory of 
cavitation must be extended to cover a variety of 
eddy-making effects induced by the inter-action of 
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the screw and the neighbouring portions of the hull, 
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effects which experience has indicated often differ | 


considerably in nature, position and extent from those 
originally propounded Though the early and subse- 
quent theories were all based on propeller action 
only, the phenomenon is undoubtedly due to both 
internal and external causes. That is to say, though, 
in some eases, it is entirely a propeller effect, as has 
hitherto been generally considered, in others it is 
often largely induced by the formation of broken 
water by the hull or appendages in close proximity 
to the serew, or aggravated by indirect flow thereto. 
it may be defined as the formation of vacuous cavities 
in the surrounding water by the action of marine 


propellers working under extraordinary circumstances, | 


and it can arise from a variety of causes, such as 


either attempting to obtain too much work from a | 


given area of screw—or even, as has happened, 
of paddle wheel floats—from excessive speed of rota- 
tion, or from unsuitable proportions of blade shape, 
thickness, shape of section, relative angle of advance, 
inadequate immersion, or trom other causes, such 
as inadequate flow of water past brackets or shaft 
bossing, or, @& seems by far the most probable, 
trom some simultaneous combination of any of these 
influences. In nearly all the literature on the subject, 
this comprehensive effect has been largely ignored, 
and, henee, individual causes have been selected 
as the real one in lieu of several acting in concert. 

The phenomenon, as we shall recall, is far 
from novel, and it has frequently exerted a baneful 
influence on the trials of numerous vessels whose 
failure has otten been attributed to other causes. 
It is not cured even yet, and, in fact, it is not always 
avoidable, though it is a preventable source of loss 
if certain conditions be accepted; but in order to 
obviate it or reduee it to a minimum, or even to admit 
it within narrow limits in order to gain certain advan- 
tages in combined engine and propeller efficiency, 
great care in design is necessary, as well as the intro- 
duction or aeceptance of conditions which exercise 
considerable influence on the design, weight and 
efticiency of propelling machinery. No more striking 
instance of this can be found than in the influence 
of cavitation on the original adoption of the marine 
steam turbine when it led to a sequence of important 


changes in the arrangement and subdivision of turbine | 
machinery On to multiple shafts in order to avoid | 


the effects of cavitation which, although by now, 
are largely avoidable, are always liable to return 
under the ever-present temptation to reduce the 
weight of machinery and improve engine performance 
by the adoption of increased speeds of rotation. 
it is not unlikely that even geared turbine installa- 
tions may fall under the spell of this tendency if 
the demand for still higher powers and speeds con- 
To this, of course, it can be objected that 
gearing, and particularly double gearing, now admits 
ot so much latitude in propeller design that cavitation 
may be regarded as largely disposed of, or, at most, 
a distant evil; nevertheless, the principles ot screw 
propulsion remain unchanged, and for higher speeds 
—36 to 40 knots are now common—the advantages 
of the increased pitch ratios and lower area ratios 
which favour improved propeller efficiency, compared 
with those of practice prior to the introduction of 
gearing, will still be somewhat curtailed by the 
possibility of its recurrence. This influence will 
be telt after a certain point is reached in the choice 
of number of shafts on a given draught of water. 

As a result of the earlier practical experiences 
of cavitation, from which designers were never 
really free until the adoption of gearing, certain 
theories were built up and remedies suggested for 
its prevention, which, in their broad sense—that 
of a limiting permissible thrust pressure and, hence, 
the essential provision of adequate blade area 
ol course, without unduly exaggerating dependent 
proportions, such as projected surface ratio—=still 
hold good, or, at least, are very genérally adopted 
as a solution. With inerease of experience with tur- 
hine-driven propellers in service as well as on trial, 
and as further experience of tank trials directed 
towards the solution of propeller problems became 
more generally available, other theories began to 
be formulated, some of which appeared to be almost 
contradictory to the original explanation of cavitation. 
It is proposed to*trace the development of these 
theories and to attempt to reconcile their diver- 
gencies with the idea of co-ordinating the apparently 
different ideas into one comprehensive whole, and 
with this object the various views advanced have been 
heen briefly restated in order of date and illustrated 
and corroborated where possible by examples from con- 
temporary practice. It is hoped that a consideration 
of the views expressed may lead to some clearer 
understanding of one of the reasons, at least, for the 
irequent difficulties encountered in making the analysis 
of actual ship trials tally with the results antici- 
pated from model tank experiments, and that they 
may cast some light on the very vexed question 
of relative rotative efficiency as between actual 
propeller performance and that of the model screw 
enlarged. 


tinues, 








A conTract has now been let by the Great Western 
Railway Company for the construction of a second Colwall 
Tunnel alongside the existing single-tracked tunnel. 
Colwall iies between Worcester and Hereford, and the 
tunnel! is 1600 yards long. 
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The Life of Sir William White. By 
Mawninc. London: John Murray. 1923. 21s. 
Ir is not possible to write interesting lines of all 
great men. 
| that makes them famous and yet leaving behind 
| them little material for the biographer’s pen. Such 
an one was Sir William White. He passed from the 
humblest position in the sphere of shipbuilding to 
| the highest that any land has to offer, with such 
smoothness of progression, with such little opposition, 
with such few failures, that an account of his career 





man himself. We do not witness a great character 
struggling for expression, a great man battling for 
his ideals, and, as a result, Mr. Manning's life of the 
greatest of modern naval architects is lacking in the 
human touch. White left behind him few letters 
that are really worth putting into print, and few 
speeches that stir the emotions. He was an admir- 
ably lucid speaker, but rarely a sparkling one. There 
is plenty of solid matter in his public addresses but 
no “good sayings.” He kept no personal and intimate 
diaries—as far as we know—and made few written 
records, other than those that appear in formal 
letters, of his interviews with the notable people 
of his day. 

In the face of such lack of the kind of material on 
which attractive ‘*‘ Lives” are made, it is no wonder 
that Mr. Manning has failed to write a good biogas 
All that could be said of White from the human si 
might be compressed easily into a score of his pages ; 
the rest is a record of the developments of naval 
architecture which took place in the period of fifty 
years or so in which White was connected with it. 
The greater portion of it White himself had told 
already in his monumental presidential address to 
the Institution of Civil Engineers, a document upon 
which his biographer relies for much of his material 
and from which extensive quotations are made. 

In 1859, when he was just fourteen years of age, 
White entered Devonport Dockyard as an apprentice, 
and his first experiences in naval architecture were 
gained in the old three-decker St. George, which was 
|was being converted into a screw two-decker. 
|He lived to see the establishment of the 
| Dreadnought type, 1905 to 1910, and, therefore, 
| passed through the whole range of naval ship- 
| building from the wooden walls to the steel, all-big- 
| gun ships, which were paramount in the Great War. 
| The period was unquestionably the most interesting, 
| because the most rapidly progressive, of any in the 
| whole long history of naval architecture since King 
| Alfred’s days. During more than forty of those years 
| he was directly engaged on the design and construction 
|of warships, first under the Admiralty, then as naval 
|constructor at Elswick, and then again at the 
| Admiralty. He produced one type, the four big-gun 
ship, which for several years became the standard 
for practically all nations. That is probably the 
most remarkable event of his whole career. The 
design was recognised as so inherently fitting that it 
was almost universally adopted, and though it was 
modified in various respects, the principle was retained 
until White's great successor, another Elswick man, 
Sir Philip Watts, startled the world with the Dread- 
nought. Of the controversy over that epoch marking 
vessel we do not propose to speak ; it is sufficient, in 
this connection, that White himself was opposed to 
the Dreadnought, and that a great many competent 
crities held. in 1905 that Sir Philip had thrown away 
the acknowledged superiority of the British Navy 
by making, at one stroke, all its battleships obsolete. 
It was as though we had surrendered our. leading 
position in the race and had voluntary returned with 
all other nations to the starting line. White held 
to a principle which long prevailed in many kinds of 
British productions, and in which there are even at 
this day many stout believers. He thought it was 
bad policy for England to lead in the construc- 
tidimof new types ; our best policy was to allow other 
nations to i t and then to outclass their 
best. With good effect Mr. Manning quotes the 
eight reasons which White advanced in 1910 against 
the construction of huge and costly ships of the line. 
** Without dogmatising in the matter,” he adds, “ the 
opinion may be hazarded that the experience of the 
war 1914-18 fully justified Sir William’s most impor- 
tant deduction, which read to-day like prophecies.” 

There were in White's technical life three events 
which stand out above all others, and by which he 
will be ever remembered—of them one was a failure 
that nearly broke his brain and hastened his death ; 
the other two were unqualified successes. We take 
these events in the order of their happening. The 
first was the organisation of the Royal Corps of Naval 
Constructors in 1880, when White was no more than 
thirty-five years of age. It sprang more or less from 
his famous ‘‘ Manual,’ and was a daring and revo- 
lutionary scheme. Up to that time the naval con- 
structors were drawn from the “ ranks,”’ they were 
superior shipwrights who had won their way upwards 
partly by merit and partly by years of service. 
White, with the French model before him, sought to 
raise the status of the constructors, and he began 
very wisely by elevating naval construction from a 
craft to a profession. Greenwich and South Ken- 
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Some go through the world doing work | 


becomes rather a record of his works than of the | 


sington were turning out highly trained naval archi- 
tects, and White proposed that to such men should 
|be entrusted direction and superintendence, whilst 
the subordinate officers—up to and including foremen 

should be drawn from the workmen. In 1883 the 
|scheme, after a few vicissitudes, was sanctioned. 
| It has worked admirably, and the Royal Corps of 


- > 
| Naval Constructors enjoys universal honour and 








| respect. 

The second and the greatest event in Sir William's 
career was the initiation and fulfilment of the Naval 
| Defence Act of 1889. With regard to it we cannot 
| do better than quote a few passages from the admirable 
| introduction which Lord George Hamilton, who went 
| to the Admiralty as First Lord in 1885, has written 
for Mr. Manning’s book. Adverting to Reed’s 
constant criticism of Barnaby, who had succeeded 
him, Lord George Hamilton continues : 

“ There was thus doubt and perturbation in the 
minds, both of the House of Commons and of the 
public, as to what was to be the warship of the future, 
and this doubt was enhanced by the increasing cost 
of capital ships. Both Parliament and the public 
were, therefore, in great need of some master-mind to 
give them a reliable and unmistakable lead in these 
controversial and technical problems. We had 
recently been so near war, and our naval unfitness to 
take part in such a conflict with reliable modern war- 
ships was so established that there was a general 
demand for a revision and recasting of our whole 
Admiralty system. A very remarkable young man, 
by name White, had been for some years past «4 
leading spirit in the Constructive Department of the 
Admiralty. My naval advisers were strongly of the 
opinion that, as regards the design of warships, there 
was no man in this country so qualified and capable 
of giving a lead on this all-important matter as White. 

“*T had been fortunate enough to secure on the 
Board of Admiralty a number of most capable 
reformers, and they, with the help of White, so 
revolutionised the whole system of administration 
during the next few years that the Royal Dockyards, 
which in 1884 had been reported upon as only suit 
able for repairs, became the cheapest and the most 
expeditious building yards in the world. 

“ The service thus rendered to the Navy by White 
was very great and highly appreciated by my 
successors. White was recognised and acknowledged 
as the first naval architect in this country, or, I might 
| say. in the world. His reputation and performances 
|were such as to rehabilitate the Admiralty as an 
| efficient department both in design and building, and 
| for years to come, both my successors and I obtained 
with comparatively little difficulty the increased 
Estimates which it was our duty to lay before 
Parliament. 

“These proposals were subsequently embodied in 
the Naval Defence Act. The two leading features 
of that Act were—first, the reforms which we made in 
the dockyards, and without which the shipbuilding 
programme to be undertaken would have been 
impossible ; and, secondly, the excellence of the 
design of the ten battleships—eight large and two 
small—included in that programme. For many 
years this design, though altered and enlarged to 
carry heavier guns and armament, held the field all 
over the world. Naval Officers were enthusiastic 
in their recognition of its merits, and foreign navies, 
almost without exception, adopted its main features 
in their capital ships.” 

The third event of White's life which remain in 
the memory was the failure of the Royal yacht. 
Mr. Manning discusses the whole of that unhappy 
episode with impartiality, and no good end could 
be served by reopening a painful chapter in the 
history of @ great man. White, himself, admitted 
his full responsibility, and others were more ready to 
see his defence than he was himself and to contend 
that he was more sinned against than sinning. Still. 
when all is said and done, we must agree with Mr. 
Manning in regretting that at the end of his career, 
and when his vast exertions had almost worn out 
even his inexhaustble energy, he undertook work 
which demanded all the resources of a younger man. 

The conclusion of our review of this volume must 
be, we fear, that, through no fault of the author, it 
does not rank high as a biography. But it is, never- 
theless, an interesting book and contains a survey 
of the development of navies that took place in 
White’s time which it is useful to possess, and upon 
the compilation of which the author is to be heartily 
congratulated. 


| 
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in the centre. Each half is interchangeable with the | The design would appear to have entirely eliminated 


The Scott-Still Mariné Oil Engine. 


No. 1I.* 


Ix our article of last week mention was made | 
of the experimental work which has been carried out 
by Scott’s Shipbuilding and Engineering Company, 
Limited, in connection with marine oil engines operat- 
ing on the Still principle, and the main engines 
recently completed by the firm for Messrs. Alfred 
Holt’s motor ship Doilus were described and illus- 
trated. Particulars in a summarised form were also | 
given of the test bed performance of the engines, | 
and the probable fuel consumption per shaft horse- | 
power which may be expected under service conditions 
at sea was indicated. 

The question often put, whether the addition of 
a steam side to the already sufficiently complex 


other, and the extra flange at the forward end is made | 
to carry a fly crank from which the rocking beam 
for the air pump and other auxiliary pumps is driven 
—see Fig. 11. The illustrations, Figs. 8 and 9, 
show some of the main connecting-rods and also one 
of the crossheads. The crosshead is so designed | 
that its lower surface transmits the full load from | 
the combustion cylinder across the whole area of 
the bearing, while on the upper side the steam load | 
is taken by the two half bearings of the connecting- | 
rod. In between these bearings, on the upper side | 
of the crosshead pin, is a saddle attached to the pin | 
carrying a boss, into which the piston-rod is secured | 
by a steel cottar. The crosshead slides are formed | 


|on the main column frames, the design of which | 


is arranged so as to give easy access to the steam | 
cylinder cover, This cylinder cover, with its operating | 
valves, is shown in inverted position in Fig. 13, 
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trouble with piston cracking, and the crowns wo 
examined were in excellent. condition, 


THe ComsBustTion Sipe. 


The combustion side of the engine operates on the 
two-stroke cycle, with port seavenging and fue} 
injection on the solid injection principle. What 
is termed a ‘‘ dual cycle ” is employed. It is, in part 
a constant volume cycle, and in part a constant 
pressure cycle, the result being that a much lower 
compression pressure than that in use in ordinary 
Diesel practice is obtained. This is rendered possibie 
by the hot jackets and cylinder walls, and under 
these conditions a compression pressure of only 
300 lb, to 320 lb. per square inch is quite sufficient 
to ensure ignition and regular firing even when starting 
from rest. 

Fig. 10 shows the main fuel pumps, which are 
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FIG. 6—-CYLINDER MANTLE AND LINER 


oil engine, is fully warranted by the gain in efficiency, 
will only be fully answered when the Doilus has 
returned from her first round trip ; but a consideration 
of the details of design, along with some test figures, 


may serve to show that the Still system marks an | 


important advance in the evolution of a more efficient 
and reliable prime mover for <hip propulsion. 

Nearly every engine of the Diesel type has two 
motive power systems, namely, oil for running and 
compressed air for starting and manoeuvring, and 
one of the things done in the Sti!l engine is to sub- 
stitute a steam system for the compressed air one. 
This substitution, it is claimed, enables the main 
high-pressure air compressor, the storage 
and the auxiliary compressing plant to be dispensed 
with, it being replaced, to some extent, by well- 
tried and reliable steam auxiliaries. But by the use 
of steam it becomes possible to recover the larger 
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vessels | 


and we shall refer to it later. The liner into which 
the cover is fastened, and which forms the steam end 
of the main liner, is fastened to the columns in such 
@ manner that it is free to expand. On its upper 
surface projections are provided which engage with 
the fingers of the lower part of ‘the combustion liner, 
shown to the right in Fig. 6. These fingers, which 
mesh and overlap, form the seavenging and exhaust 
ports of the combustion liner, and are so arranged 
that sufficient guiding surface for the piston rings 
of the main piston is given. The combustion liner, 
already referred to, is one of the outstanding features 
of the Still construction. It is made in one piece, 
with a single hole for the reception of the fuel valve, 
and is furnished with longitudinal ribs on to which 
reinforced steel hoops are shrunk to reinforce the 
cylinder against bursting pressure. This particular 
construction allows a very thin liner, only fin. in 


FIG. 8--MAIN CONNECTING RODS 


proportion of the heat usually wasted in the exhaust 
gases and jacket cooling water, while steam used 
expansively under the main cylinders develops power. 
‘Test results have proved the high mechanical efficiency 
of 87.7 per cent., and comparing an average fuel 
consumption of 0.42lb. per brake horse-power 
hour for ordinary marine Diesel practice with a figure 
of 0.356 Ib. per brake horse-power hour for the Still 
engine, a saving of something like 15 per cent. in 
fuel consumed is shown. 

Before dealing with the combustion and steam 
cylinders, and the cycles adopted in them, some refer- 
ence may be made to the main engine parts. The 
bed-plate is of the usual box pattern, with bearings 
arranged for forced lubrication, and it carries a crank 
shaft of the semi-built-up type made in two parts, 
each with two throws and coupled by stout flanges 
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thickness, to be used. From temperature measure- 
ments which have been made, we learn that the | 
temperature of the inner skin of the liner is about 
410 deg. Fah. under working condition’, while the | 
outer skin in contact with the cooling water is about | 
360 deg. With a temperature difference of only | 
50 deg., heat stresses are reduced to a minimum. | 
The cylinder mantles, also shown in Fig. 6, are | 
made strong enough to resist full boiler pressure | 
inside them, and the liner, mantle, and exhaust and | 
scavenging belt are so arranged—see Fig. 3 in our | 
last issue—that the working load is transmitted | 
to the engine framing through bolts and distance | 
pieces, but the liner is free to expand in an upward 
direction. Reference may here be made to the specially 
formed piston crown shown in Fig. 7. The illustration 
serves to indicate the internal spiral ribbing, which 
guides the cooling steam over the piston crown. 





FIG. 7—PISTON CROWNS 


grouped on each side of the bed-plate at the centre 
of the engine, the actuating cams being carried on 
the crank shaft coupling flanges. Each pump has 
a bore of I}in., and the amount of oil delivered to 
the cylinders is varied by a spill valve. This method 
of control differs from the usual suction valve or 
pump-stroke control, in that the fuel spray begins 
at a pre-determined point in the cycle and continues 
until the opening of the spill valve cuts off the fuel 
valve oil supply. ‘The point of opening of the spill 
valves is controlled by hand, and also by an auto 
matic over-speed governor, which may be set to 
cut out fuel at any desired engine revolufions. 
Reversal is accomplished by sliding the cam rollers 
of the pump sideways, so that they can engage 
with either the ahead or astern cams arrange | 
side by side on the centre crank shaft coupling 
flanges. The rollers are moved by a ram actuated 


by oil pressure and linked with the control 


levers. 
m , a 
[THe STEAM SIDE. 


When the engine is running under normal con- 
ditions, steam is generated by the waste heat from 
the combustion cylinders only, but for mancuvring 
and overloads the evaporation may be increased 
by the use of the auxiliary oil burners fitted to the 
boiler or regenerator. The exhaust gases coming 


| from the cylinder exhaust ports pass direct into a 


small “exhaust” steam generator fixed on the 
exhaust main at the back of each cylinder. Each 
generator has a group of steel water tubes of about 
lin. in diameter, with a total heating surface of 
86 square feet. The gases pass from these generators 
to a series of cross tubes fitted on the lower drum 
of a single-nested Yarrow-type boiler, the cross tubes 
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paving & total heating surface of 497 square feet. 
After the gases leave the lower drum they are con- 
ducted through a rectangular counter-current feed- 
water heater with 1027 square feet of heating surface, 
and finally emerge from the funnel with a tempera- 
ture of about 200 deg. Fah. Incidentally, it may be 
mentioned that the various heat-recovery devices 
form an excellent silencing system. 

The heat transmitted through the walls and head 
of the combustion cylinder also assists in the raising 
of steam. Water is led by natural circulation down 
from the water drum of the boiler to a junction piece 
at which the main pipe divides and is connected to 





FiG. 10--FUEL PUMPS 


the bottom of each exhaust generator and through 
it to the bottom of each cylinder jacket. In its 
through the jacket, the circulating water 
becomes highly charged with steam, which is collected 
in & common rising main and returned to the top 
drum of the boiler, where the steam is separated out. 

On the furnace front of the boiler are two oil 
burners which serve a further heating surface of 
882 square feet, this being used for the raising of 
steam initially or for supplementary steam for 
manceuvring or overload running. In the remote 
event of a complete breakdown on the combustion 
side of the engine, the two eombined boilers are of 


course 
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FIG. 18—STEAM CYLINDER COVER—INVERTED 


ufficient size to generate steam for propelling the 
ship at a slow speed. 

The question of boiler feed water and its freedom 
from lubricating oil contamination from the main 
cylinders is of especial interest. The steam received 
from the cylinders enters an exhaust steam separator 
of the Holden and Brooke type, which is placed 
between the engine and the steam turbine driving 
the scavenging air blower. Should any oil be carried 
along to the hotwell, it is removed by duplicate 
feed-water filters, while any final trace of oil con- 
tamination is removed in a special boiler filter circuit, 
through which the boiler water is constantly cir- 
culated. At the conclusion of a long run with the 


experimental engine, the boiler spaces were examined 
by Lloyd’s representative and found to be quite free 
from any evidence of oil. 

The steam generated in the boiler is used expan- 
sively on the underside of the combustion pistons. 
Under ordinary running conditions, the after cylinder 
of each set of engines acts as the high-pressure 
cylinder, and the remaining three cylinders of each 
engine as intermediate-pressure cylinders. Final 
expansion takes place down to about 28in. of vacuum 
in the low-pressure exhaust steam turbine driving 
the scavenging air blower. Only two expansions 
are recorded in the mean indicated pressures of the 
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the ship. The air from the blower passes into the 
bed-plates of the engines and is led upwards through 
the hollow A frames to the engine cylinders. This 
construction tends to reduce the weight of the installa- 
tion by doing away with long scavenging air mains. 


Some Oruer AUXILIARIES. 


Among other auxiliary pumps driven by a rocking 
beam at the end of the engine are, in addition to the 
Edwards air pump already mentioned :—-A boiler feed 
pump, 2in. bore by Tin. stroke ; a double-acting forced 
lubrication pump, 4jin. bore by Tin. stroke ; a bilge 
pump—not working on the trials—-6.3in bore by 
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Fic. 11-AIR PUMPS 


steam side of the cylinders; the third expansion 
in the turbine does not appear as indicated power. 

A small condenser of the usual marine type, with 
a tube surface of 1000 square feet, serves both engines. 


The air pumps are of the Edwards type, driven from | 


a rocking beam at the end of the engine. Each pump 
has a bore of I4in. and 15in. stroke. 


FIG. 12 -CONTROL PLATFORM 


jin. stroke ; an oil separator drain pump, 3}in. bore 
by 3}in. stroke ; and a boiler filter pump, 7in. bore 
by Tin. stroke. Separately driven are the Hele 


| Shaw variable delivery oil pumps, one a spare and 


Arrangements are made whereby when starting | 


and manceuvring all four cylinders of each engine 
act as high-pressure cylinders with a late cut-off. 
Fig. 13 serves to illustrate the steam cylinder cover 
with its inlet and exhaust passages. In each cover 
there are three similar valves, one for admission and 
two for exhaust. A light piston valve, 3}in. in 
diameter, is used, and the amount of its opening is 


| 


| 


controlled by a valve operator actuated by oil! pressure | 


at 400 lb. per square inch. 
operated valve control system in diagrammatic form. 
One large manceuvring hand wheel serves, along with 
adjacent steam stop valve hand wheels, to control the 
engine. Rotation in one direction starts the engine 
ahead, and it moves astern when the motion of the 
wheel is in the opposite direction. The first few 
degrees of movement in either direction sets the fuel 
pump rollers on the correct cams, while a second 
further step admits steam under the pistons with a 
90 deg. cut-off. With the last movement the cut-off 
is shortened to suit running conditions, and fuel is 
automatically injected into the combustion cylinders. 
On the column to the left of the main hand wheel— 
see Fig. 12—is a notched quadrant. The handle moving 
in this quadrant adjusts the quantity of oil fuel 
admitted to the cylinder at each stroke, and a second 
handle sets the speed at which the governor cuts out 
the fuel. These two operating handles are inter- 
locked, and a separate hand wheel changes the 
steam system from compound running to simple 
expansion or tice versd. 

The oil required for operating the valve control 


Fig. 14 shows the oil- | 


system is furnished at 400 lb. per square inch pressure | 


by a Hele-Shaw variable delivery pump electrically 
driven. There is a second reserve pump provided, 
each pumping set being capable of supplying the 
necessary oil for both engines. The power absorbed 
is a little less than 14 electrical horse-power for both 
engines together. 
The scavenging air for both engines is supplied at 
@ pressure of about 1.5]b. per square incn from a 
steam turbo blower of 12,000 cubic feet per minute 
| capacity, built by Brown-Boveri, of Baden, Switzer- 
land. The blower is directly coupled to an exhaust 
steam turbine working between the limits of a 24in. and 
}@ 28in. vacuum, and designed to be capable of a 
maximum speed of 3800 revolutions per minute. On 
the same shaft is a 134-kilowatt 220-volt motor, 
which in case of emergency serves to drive the blower 
| or assist the turbine when there may be insufficient 
exhaust steam and when for any cause the vacuum 
may be low. The arrangement obviates the use of a 
stand-by plant, and if more steam power is available 
| than that required to generate the necessary supply 
| of scavenge air, then the electric motor is driven as a 
| dynamo and supplies power to the supply mains of 


| 





condenser circulating water pump, while there are 
also oil-burner fuel pumps, a steam-driven Weir 
feed pump, and a steam-driven forced lubrication 
pump, and also an evaporator. 

During the trials of the port engine an opportunity 
was given to us of inspecting the dismantled parts of 
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FIG. 14—STEAM VALVE CONTROL SYSTEM 
surfaces of the liners, the pistons and the main and 
crosshead bearings showed them to be in excellent 
condition, and there is little doubt that one of the 
most important features of the Still system is the 
freedom from breakdown and the reliability of 
running conferred by the steam side of the system. 
If the installation we have described be compared 
point by point with a two-cycle ordinary Diesel 
installation fitted with turbo scavenging, there is 
very little difference in the total auxiliaries and the 
number of engine parts required, and in the matter 
of weight a small advantage would seem to be on the 
side of the Still engine. 

Great credit is due to the inventor of the system, 
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and the Still Engine Company, for the painstaking | his mill, on account of deficiency of stream flow, 


Still, and to the staff of Messrs. Scott’s | which a mill-owner might be prepared to close down 


in 


way in whieh the development work has been carried | lieu of providing storage to carry him over such 


out. We are sure that the Doilus will go to sea with | 
sincere wishes for suceess from all who during the | 
last three weeks have seen the engine. 
Engineering and Shipbuilding Company recently | 
completed two centuries of shipbuilding and marine 
engineering, and it is characteristic of the enterprise 
of the company that it should be associated with 
this new and important development of the marine 
oil engine. In conclusion, it may be of interest to 
state that a four-stroke Still engine of the land type 
has recently undergone extended trials in the works 
of Peter Brotherhood, Limited, and that Kitson and 
Company, Limited, of Leeds-—-a short histery of 
which firm appeared in our last issue—are in 
the design of a Still main line locomotive, which we 
understand will be ready for test in about a year’s 


Seott’s | paper by 





time, 








Public Works & Transport Congress. 
No. Lit. 


IN our last issue we only dealt with the papers 
presented to the Congress on its first day, namely, 
November 22nd. We give below a résumé of the 
papers considered on subsequent days. 

Water Supriy. 

‘The Conferences held on Friday, the 23rd inst., 
were under the direction of the British Waterworks 
Association, and, naturally, all the pa considered 
had to do with water supply. The first to be taken 
was entitled “* The Revision of Legislation in me 
>> Water Supply,” and it was 
A. R. Atkey, whe is chairman of the Water A aw 
mittee of the Corporation of Nottingham, and who 
announced that the main object of his contribution 
\vas to foeus public attention on one or two urgent 
reforms which had long been overdue. The public, 
he maintained, paid much too dearly for obsolete 
and. illogical legislation. If a water supply scheme 


were mooted, landlords and other lords, riparian 


owners and occupiers, mill-owners, fishermen, washer- | supply when only a 
tradesmen, and others, petitioned Parliament | 


men, 
for * 
public paid. 
for that is what 
unconscionable as to claim a vested interest in Ke 


compensation, ” either in cash or kind—and the 


it came to—-was, he argued, 


| deticiency. 

“Welsh Water” was the title given to the third 
its author, Mr. George R. Collinson, 
M. Inst. C.E., the Water Engineer and Manager 
to the Corporation of Swansea. The keynote of the 
paper was that whilst Wales made no selfish claim 
for the reservation of all its magnificent catchment 
areas and reservoir sites for its own present and 
prospective use, it would certainly demand to be 
ealled fully into consultation with regard to the 
allocation of such surplus as remained after its own 
needs had been provided for. About 500 million 
gallons bably represented the full extent 
to which water chee pad Wales could be economically 
developed addition to those already existing. 
No one would dispute, Mr. Collinson thought, that 
in apporti 
the Principality, the needs of 
first taken imto account. In 


increase of population of 

the same period—quite a | 

it was contended, to merit s 

before dealing with any further allocation of the 
Welsh water resources. 

The first just claim upon the surplus, after pro- 
vision was made for the needs of Wales, seemed, 
said Mr. Collinson, to rest with the neighbouring 
counties of Cheshire, Staffordshire, Shropshire, 

i Herefordshire, Worcestershire and 

through which the large rivers 

rising in the Welsh mountains passed on their way 
to the sea. If estimates were based on the growth |: 
of ion in Wales and the neighbouring counties 
and Liverpool during the past century, the total 
remaining surplus of undeveloped sources of supply — 
500 million gallons per day--would only suffice for 
two centuries to come. It was impossible, of course, 


to anticipate the many unexpected factors which | 





‘To claim a vested interest in the noeniolies: —|compared with the 


would intervene during such a long period as that, 


| but the point had been reached with regard to water 


“long” view could adequately 
comprehend the situation. The author contended 
that the country’s water resources were so small as 
probable future requirements, 
| that large and wealthy authorities like Liverpool and 
| Birmingham should not be allowed to select only the 


air or the sunlight, and yet, sad to relate, it appeared | best and most elevated reservoir sites, but that each 
that rainfall had shared the fate of other things | river or stream should be taken in hand and developed 


which, being the property of nobody in particular | as a whole in respect of its water resources, at any 


and the community in general, had been “ quietly 
and unostentatiously annexed by various people 
gifted with an intuitive acquisitiveness or, perchance, 
a speculative instinct.” 

Mr. Atkey contended that in the past compensa- 
tion water had not only been calculated upon un- 
certain data, but had been greatly in excess of the 
normal natural flow, and that that had involved 
a great waste of a vital national and natural asset. 
The time had_ arrived when Parliament should 
formulate legislation to meet the changed conditions 
and necessities of the day. Another law which badly 
wanted revision was that concerning underground 
water. 

The second paper was by Mr. F. W. Macaulay, 
M. Inst. C.E., the Chief Engineer to the City of 
Birmingham Water Department, and it dealt with 
* Relation of Compensation Water to Stream Flow.” 
It was proposed, said the author, to recommend 
to Parliamentary Committees that they should, 
in future, adopt actually measured stream flows as 
the basis upon which to assess the quantity of com- 
pensation water to be given to streams impounded 
for domestic supply purposes. At the present time 
the amount to be allowed as compensation water 
was computed from the estimated rainfall upon, 
and run off from, the gathering ground. It was, 
he urged, the actual stream flow for a limited period 
during the driest months of the year which was the 
measure of the value of a stream to certainly the 
majority of mill-owners, and must have a bearing 








upon its value to other riparian owners. The gauging 
and keeping of continuous records of the smaller 
stream flows, up to, say, 6.0 cusee per 1000 acres 
of gathering ground, should not involve cost, and it | 
was believed that such gaugings need not be con- 
tinued over a very long series of years in order to | 
obtain a satisfactory basis. Observations made upon | 
streams in different parts of the country tended to | 
show that for certainly onc-—-sometimes more— 
fourteen-day periods during the driest portions of |‘ 
each year, stream flow fell to a minimum which varied 
comparatively slightly from year to year in normal 
years. If the mean of the av erage flows of the lowest | 
consecutive fourteen days in even so short a period 
as six or seven years were taken, the resulting figure 
would be found to be within a small percentage of 
the minimum flows of normal years, though it would, 
naturally, be much below that of an exceedingly 
wet, and considerably in excess of that of an abnorm- 
ally dry. year. The fourteen-day period was taken 
as being, saving for very few exceptional cases, the 
longest continuous period in @ normal _year over 
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| Salvage Department of the City of Birmingham,” 
| Mr. 


rate, from levels in excess of, say, 500ft. or 600ft. 
above O.D., even though it might be necessary in 
connection with supplies drawn from the lower levels 
to employ ‘ booster ’’ pumping in order to drive the 
water through trunk mains to the towns. That sort 


of thing was bound to come sooner or later, and it | 
would be a sounder and more economical policy in the | 


long run if the facts were faced at once and works of 
water supply were designed and constructed accord- 
ingly. 

The day’s proceedings were terminated by the con- 
sideration of three papers, which were presented 
under the collective heading of “‘ Various Aspects of 
the Cardiff Waterworks Undertaking,” The papers 
were “The Wenallt Storage Reservoir,” by Mr. 
Neil J. Peters, M. Inst. C.E., Deputy Water Engineer 
to the Cardiff Corporation ; ““The Llhwyn-on Reser- 
voir,” by Mr. H. W. B. Cotterill, Assoc. M. Inst. C.E. ; 
and ‘‘ The Taff Fawr Section, No. 2 Pipe Line,” by 
Mr. B. Santo-Crimp, Assoc. M. Inst. C.E. All three 
papers are of considerable interest, but it is impossible 
in @ short summary to deal adequately with them, 
for they are very largely descriptive and should be 
read in their entirety. 


ReFusE TRANSPORTATION. 


The morning meeting on the Saturday, which 
was held under the auspices of the Institute of 
Cleansing Superintendents, was devoted to the hearing 
and consideration of an excellent and thoroughly 
practical paper entitled ‘‘ Transport Work in the 
by 
highly competent 
The paper is 


James Jackson, who is the 
Cleansing Superintendent of that city. 


| certainly one of the best which was brought before 
| the Congress, and it is full of highly useful informa- 


tion. It explains first of all the continuous system 


| of refuse collection which was approved as long ago | 


}as early in 1914, but which, owing to the war, was 
only slowly developed up till the year 1918. There- 
after, however, the progress was rapid. The city is 
divided into districts, the boundaries of which are 
governed by the position and capacities of the places 
of disposal, whether salvage works, destructors or 
refuse tips. These districts are again divided into 
“rounds,” each round being as nearly as possible a 
full week’s work for one transport unit during the 
summer months. All the premises from which 
réfuse is to be collected in any one “round” are 
enumerated in a working list, each house being set 
down strictly in the order in which it is to be visited, 
and no deviation is allowed. The unit of transport 
is either :—(a@) An electric vehicle with four men ; 
or (6) a four-wheeled horse van with two men, accord- 





|convened by the 








ing to local conditions. The vehicle commences its 
work of collection on Monday morning at the firs¢ 
house on the working list, usually at the point farthest 
from the depét, and proceeds from house to house 
and street to street, in the order preseribed, until jt 
is full. The load is then taken to the place of disposal 
and deposited, and the vehicle returns to the point 
where the load was completed, and continues its 
work, commencing at the next house on the list. 
During the summer months, if the work has been 
correctly planned, the round should be cleared each 
week, During the winter time, when the quantity 
of refuse to be disposed of may be as much as 60 per 
cent. in excess of the amount to be dealt with in the 
summer, the whole of the houses in the round may not 
have been visited during the week ; but, as the arrange- 
ments are such that the houses which have not been 
visited are those nearest to the depositing point, the 
matter is readily and speedily adjusted by the employ. 
ment of additional vehicles. 

Particulars as to the nature and numbers of thw 
vehicles—horse, electric, petrol and steam—emip!|oy ei 
were given in the paper, and the services perfor 
by each type discussed. a rting 
information concerning the operation and cost of 
the various vehicles and the arrangements made for 
the staff, was also given, and the paper should 
certainly prove of considerable value to the cleansing 
superintendents of large towns and cities. 


Market GARDENING AND SMALL HoLpin.s. 


The proceedings on Monday last were condi to! 

County Land Agents’ Association, and two 

The first, “ Market Gardening 

Applied to County Council Small Holdings : Ai. 
Holder,” had been prepared 

Agent, Worcestershire 

“Small Holdings 

= * Christie, County Land 

Agent, Holland uncil. Both papers deal: 
with subjects outside our own sphere, and we, ther 

fore, pass them by. 


Bripce CONSTRUCTION. 


‘Tuesday 


Conference boen 


Local 


morning the hal 
Associations of Authorit tes 
in conjunction with the County Surveyors’ Society. 
Two papers were taken, the first, “General Con 
struction of Bridges,’ by Lieut.-Colonel J. F. Hawkins, 
M. Inst. C.E., County Surveyor of Berkshire, anil 
Captain C. G. Mitchell, Assoc. M. Inst. C.E., of the 
Ministry of Transport, and the second, ** Reconstruc- 
tion of Foundations of, and Carpets on, Existing 
Roads,” by Mr. W. P. Robinson, Surveyor to the 
Surrey County Couneil. Messrs. Hawkins’ and 
Mitchell's paper dealt with the reconstruction oi 
old, and the building of new bridges rendered 
necessary by the inereased weight and speed of 
modern traffic. It was explained that for new bridges 
for small spans up to 20ft. the commonest types 
were : 


For 


(a) Reinforced concrete slab ; 

(6) Reinforced concrete beam and slab ; 

(ce) Rolled steel joists embedded in plain concret: 

(d) Steel troughing filled with concrete ; 

(e) Brick and masonry arches ; and 

(f{) Reinforced concrete arches. 

The characteristics of each class were briefly referre:| 
to. For single or a number of spans of from 20/t. 
to 50ft. there were, the authors said, four principa! 
types : 

(a) Reinforced concrete beam and slab constriuc- 

tion ; 

(b) Reinforced conerete arch ; 

(c) Brick or masonry arch ; and 

(d) Built-up steel girders and jack arches. 

The characteristics of each of these, and their applic 
bility under various, conditions, were also briefl) 
reviewed, and it was remarked that type (a) was 
undoubtedly the most popular at the present time. 

For long spans, the authors went on to remark, 
the beam and slab concrete bridge was not usec, 
as the depth of the beams became excessive and cut 
into the allowable head room. The types most 
commonly used were : 

(a) Reinforced concrete ribbed arches ; 

(6) Steel trusses, or lattice girders, with cross 

girders ; and 

(c) Built-up steel girders with jack arches. 

After a short note on swing bridges, the following 
subjects were briefly discussed : —- ‘* Widenings,’ 
‘ Strengthenings,” ‘* High Alumina Cements,” and 
“The Necessity for Care in Reinforced Concrete 
Construction,” and the paper was concluded by 4 
comparison of the relative attributes of steel and 
concrete bridges. 


REPAIR AND MAINTENANCE O01 


Martyn Roaps. 


RECONSTRUCTION, 


Mr. Robinson’s paper was confined to a description 
of some of the works appertaining to the reconstruc- 
tion, repair and maintenance of important main 
roads in the county of Surrey during recent years. 
The author explained that some of the arterial roads 
radiating southwards from the Metropolis were 
now carrying traffic estimated at not less than 1000 
tons per day per yard width of carriageway, and that 
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had been found necessary , during the last ten 
vears, to convert the water-bound coating of these 
highways to a bituminous-bound or asphaltic surface. 
The work of conversion was begun in 1914, and the 
Surrey County Couneil installed at Redhill a fixed 
plant, supplied by the Limmer and Trinidad Asphalt 
Paving Company, for the production of asphalt 
carpets, and two portable drying and mixing plants, 
upplied by the Ransome Ver Mehr Machinery 
Company, for the production of bituminous sub- 
crusts. During the -war these plants were operated 
under abnormal! difficulties, but in spite of that they 
produced material for the conversion of the following 
areas : 


Year ended March, 1915 15,724 super yards 


1916 . 54,608 
1917 ; 56,296 
1918 39,824 
1919 . 14,299 


Owing to the arrears of work arising out of the 
war conditions and to the enormously increasing 
traffic, the author in 1920 advised the Council to 
install a second plant of the fixed type for the pro- 
duction of asphalt. carpet materials, and also an 
additional fixed plant made to his own design for the 
production of sub-crusts or binder coats. With this 
additional plant the output of all the plants owned 
and worked by the Council amounted during the year 
ended March 31st, 1923, to : 

Bituminous macadam ; 
sand carpet .. , 2,857 
clinker for one -cvat surfacing 3,757 


27,835 tons 


As regarded foundations Mr. Robinson submitted 
that, whilst the surfaces of the main roads of this 
country were, to-day, generally suitable, their 
foundations and sub-crusts were not’ as a rule 
adequate for the needs of the heaviest type of vehicle 
legally permitted. One of the most pressing problems, 
especially in tomparatively poor districts, was that 
of strengthening the sub-crust and foundation. The 
author then proceeded to discuss the methods which 
he had adopted for the purpose and the materials he 
had used for foundations and sub-crusts and also for 
carpets, and adduced some most interesting informa- 
tion as to the experience he had gained. 


Estate Roaps AND PRIVATE STREETS. - 


The session of the afternoon of Tuesday was con- 
ducted by the Institution of Municipal and County 
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Engineers, and two papers were put forward, the first 
was by Mr. Edward Willis, M. Inst. C.E., Engineer 
and Surveyor, Chiswick, on “Estate Road and 
Private Street Construction and Standardisation.” 

It was a long paper and dealt largely with matters 
not immediately connected with engineering as such. 
It, furthermore, does not readily lend itself to con- 
densation, and should be considered as a whole to be 
adequately appreciated. This can be said of it, how- 
ever, that it contains much that should be of con- 
siderable value to those engaged in town or estate 
planning. 


MecHANICAL APPLIANCES FoR Roap Work. 


The second paper, which was by Mr. Norman 
Scorgie, M. Inst. C.E., Borough Engineer and Sur- 
veyor, Hackney, was entitled “The Latest Types 
and Use of Mechanical Appliances in Connection with 
Road Maintenance and Construction.” It was 
natural to find the author referring early in his paper 
to the pneumatic drill or compressed air drill which 
is fast ousting the older method of breaking up 
cencrete by wedge and sledge hammers. It might 
be taken, he said, that upon the average one man 
operating a single drill could, under favourable 
circumstances, break up about 10 square yards of 
old concrete foundation 9in. in thickness in an hour, 
and further stated that, in work recently carried out 
in one of the busiest thoroughfares within the metro- 
politan area, two portable compressors working ten 
paving breakers had demolished 400 cubic yards of 
concrete in two working days. 

After a detailed description of the Mangnall-Irving 
thrust borer, Mr. Scorgie then directed attention to 
concrete mixers and tampers as well as to machines 
for the drying of stone and the preparation of tar- 
macadam, bituminous macadam and asphaltic com- 
pounds. Descriptions of the Ransome, Cumner, and 
Bodman plants were given. The road rollers of 
Messrs. Armstrong, Whitworth, Aveling and Porter, 
Barford and Perkins, Marshall and Co. and Ruston- 
Hornsby were also referred to. 

We hold over our references to the remaining papers 
put before the Congress until our next issue. 








Two reinforced concrete grain elevators, each of 
1,250,000 bushels capacity, were, according to the Contract 
Record, put up at Port Arthur, Ontario, in the record time 
of four months and one week. 
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Electrification of the French Midi 
Railway.* 


‘Taw Midi Railway of France extends in the souther- 
most part of that country from the Atlantic Ooean to the 
Mediterranean—from itz to Perpignan—along the 
snow-covered Pyrenees, sending off branch lines up most 
of the valleys of that chain of mountains. It also runs up 
north of Beziers across the Cévennes district, a very wild, 
picturesque and mountainous country. 

On account of these features, several of its lines have 
very steep gradients ; gradients over 3 per cent. are not 
infrequent. The difficulties encountered in the working 
of such lines with steam locomotives, as well as the fact 
that water power is close at hand, were bound to place 
the problem of electric traction very early before the Midi 
Company. It began effectively in 1902, when the com 
pany undertook the construction of a narrow-gauge line, 
35 miles long, from Villefranche-de-Confient to Bourg- 
Madame in the eastern Pyrenees, a single-track line climb 
ing to an altitude of 5000ft., with long 6 per cent. gradients 
and curves of 200ft. radius. Electric traction was decided 
upon, and the chosen system was direct current, third 
rail, at 850 volts. That was at the time the highest direct 
current voltage used in Europe for traction. 

The line was opened in 1910, and has since worked to the 
entire satisfaction of the company, carrying a relatively 
heavy traffic to which the construction of the great 
mountain resort of Font-Romeu has substantially con 
tributed. When the line was built, it was considered an 
optimistic view to expect an annual return of 5000f. per 
mile, It is actually 40,000f., although the fares have 
been increased only from 100 to 150 per cent. In the 
meantime, the company had been led to consider elec 
trification of lines of normal gauge in connection with 
proposals for new railways in the Pyrenees. Among 
these, two lines, crossing directly through the chain into 
Spain, involved, besides tunnels several miles long, 
gradients of over 4 per cent. 

At this time—namely, between 1908 and 19]0—the 
single-phase system had made sufficient progress to be 
considered as practically reliable, and the use of overhead 
construction and a high voltage seemed to secure the 
most economical installations. In order to verify this 
through extensive tests, the company equipped 15 miles 
of line between Ille and Villefranche-de-Conflent. Six 
lecomotives, built by different constructors according to 
the company’s requirements, were submitted to a series 
of tests, and three of them, having successfully passed 
such tests, were accepted. It was accordingly decided to 
equip with the single-phase system 70 miles of double 


* Abstract of paper read before the Institution of Electrical 
Engineers by Monsieur A. Bachellery. 







































































596 


THE ENGINEER 


Nov. 30, 1923 








track between Pau and Montrejeau, and the single-track 
branch lines of Pierrefitte, Bagnéres-de-Bigorre, Arreau 
and Luchon, measuring 63 miles. The tests revealed 
serious trouble in the telegraph and telephone lines along 
the track, due to inductive interference by the single- 
phase traction current. This question was closely inves- 
tigated by the Midi Company, and a solution was found 
which consisted in two extra wires run beside the trolley 
wire, namely :— 

(1) A negative feeder along which the return current 
is forced by means of booster transformers, instead 
of going back through the track rails. 

(2) A counter-voltage wire in which there is an 
alternating voltage directly opposed to that in the 
trolley wire. 

By these means, compensation was obtained for both 
electromagnetic and static induction. .The whole line 
between Perpignan and Villefranche, 30 miles long, only 
fed at one end, is actually worked with single-phase 
current without any trouble om the telegraphs and tele- 
phones. The outbreak of war these experiments 
to a standstill, The French Government ultimately 
decided to standardise for electric railways both the 
primary current and the traction current, in order that 
different power plants could work in parallel and that 
locomotives could be used indiscriminately on all the 
electrified lines. 

A Commission was appointed at the end of 1918 by 
the Ministry of Transport, to decide on one system to be 
accepted by the French companies. In 1920 this Com- 
mission, after close investigation of the different systems 
in use in France and abroad, produced its conclusions, 
which were adopted by the Government. i 
current is to be three-phase, 50 cyeles. 
type of traction current is to be direct current at 1500 
volts, with the proviso that in exceptional cases 3000 volts 








PASSENGER AND GOODS LOCOMOTIVE 


can be used. Either overhead or third-rail equipments 
are permitted, and locomotives are to be fitted with current- 
collecting apparatus suited to both. Three-phase 50- 
cycle current is already standard in France for distribu- 
tion systems, and it was deemed advisable to adopt the 
same type for the power plants built by railway com- 
panies, in order to facilitate interconnection and mutual 
help, the result being not only greater security, but also 
better utilisation of both the power plants and trans- 
mission lines. The type of primary current being thus 
fixed, the single-phase system loses one of its chief 
advantages. 

The use of direct current was also considered to be the 
best means of overcoming inductive interference on low- 
tension conductors. Other advantages were also con- 
sidered, such as lower weight and cost of direct-current 
locomotives, greater overload capacity and cheaper main- 
tenance of their motors. As to the voltage for traction 
lines, 1500 volts was chosen as being the maximum voltage 
allowing the use of a third rail, which certain companies 
wished to keep, notwithstanding the advantages which a 
somewhat higher voltage might have procured. 

These decisions implied for the Midi Company the 
abandonment of the larger part of the work already done. 
Power plants, transmission lines, sub-stations, overhead 
equipment and locomotives had to be fundamentally 
modified to be used for the direct-current The 
company set to work immediately on these alterations, 
as well as on a new programme of electrification. In 
two years’ time, the first results have been attained by 
the appearance on the Pau-Tarbes division, in the last 
months of 1922, of the first French 1500-volt direct- 
current locomotives. The electrification work is actually 
carried out in the western part of the Midi system. The 
Toulouse—Dax line is to be entirely equipped this year, 
and is already partly run by electricity. Its branch lines 
are being changed over from single-phase to direct current. 
The equipment of the main line from Bordeaux to Hendaye 
has been begun, as also of its branch lines to Arcachon 
and Biarritz. Other lines will follow, both in the Pyronecs 


} 
and the Cévennes districts, the whole length of road to be | on the level. On mountain lines, this same engine can 


electrified in the next ten years being nearly 2000 miles. 


haul a 185-ton train on a 4 per cent. gradient. A helping 


Current is actually produced in the two hydro-eleetrig | engine at the rear will be normally ased on these lines, 
stations at Soulom and Eget, the first equipped with | Another type of machine is @ motor car for suburban and 


21,000 horse-power and the second with 35,000 horse-| branch line services. 
In addition to | bogies of the swinging bolster type. 
this, the Midi Company is building on the Gave d’Ossau | axles is driven by a series nose-sus 


power, this last from a fall 2300ft. high. 


It is carried on two four-wheel 
Each of the four 
nded geared motor. 


three new power stations equipped for 130,000 horse- | These motors are wound for 750 volts and connected two 


power with falls ranging from 600ft. to 2500ft. 


Other | in series. They are self-cooling. 


The continuous rating 


wer plants are designed in the central and eastern | of each is 125 horse-power, and the one-hour rating 
for the time when electrification reaches those | 175 horse-power. The maximum speed is 50 miles an hour. 


districts. The current produced by all these plants is 
three-phase, 50 cycles, at 60,000 volts. 


feeders following the railway, and, in addition, part | luggage compartment and two drivers’ platforms. 


The car is entirely of steel. It includes a third-class 


It is transmitted | compartment with central aisle and reversible seats, a 


it is transformed to 150,000 volts for long-distance | total weight of the vehicle is about 52 tons, and the 


transmission. 


Lines for this purpose are already con- | number of seats is forty-eight, besides which thirty-two 


strueted as far as Bordeaux and Toulouse. Their total | standing passengers can be accommodated. 


length is actually 420 miles, and the longest distance | 


Those three types of machines are sufficient to haul any 


between step-up and step-down transformers is 175 miles. | kind of train either on mountain or level lines, up to 50 


These lines have been given a 
by the needs of the railway. 


capacity than required | miles per hour; but for higher speeds a special type of 
are, in fact, meant to | express locomotive had to be designed. Two locomotiy:s 


transmit, not only for traction, but also for distribution | previously built for use with single-phase traction wer 


pu . energy produced by numerous power plants all 
working in This transmission over lines belong- 
ing to the railway will be subject to taxes which will 
cover of the expense. 


line, designed to carry from 30,000 to 50,000 kilo- | 
watts, consists of three copper cables, each of 283,000 | 
A steel earth wire is provided for | 


circular mils section. 
protection. The cables are suspended by insulator chains 
of nine plate t elements from steel towers, 66ft. high 
and Béore. —_ Two of these lines, cntindly 
independent of each other, join the Pyrenees to Bordeaux. 
Transformation from 60,000 to 160,000 volts and 
vice versd is carried out in two step-up stations equipped 
for 60,000 kilowatts, and in three step-down stations 
equipped for 80,000 kilowatts. The latter are provided 
with s mous condensers of 60,000 kilovolt-ampéres 
total capacity. All these stations are of the outdoor type. 
for traction is distributed along the railway by 
60,000-volt feeders issuing either directly from the power 


or from the transformer stations. They are generally | 


to the same rts as the contact line. 
or 
three-phase current into direct i 
distances varying from 8 to 20 miles, the drop in the line 
ie oe emcee ee 
i of con’ i us have been 


re tee static 
i they require very little attendance. e have 
H so far no difficulty in keeping the vacuum in 


the cylinders. The current they generate, although slightly | 
| middle of the quill, and this, in turn, acts on the driving 


undulating, is well withstood by the traction motors. 














A 1500-VOLT 50-CYCLE ROTARY CONVERTER 


transformed according to this programme by the Soviet: 
des Constructions Electriques de France. The gener! 
— ition of these machines is 4~6—4, that is, three driv ii. 
independent of each other, and a four-wheel box: 

each end. The driving wheels are 69in. in diamete: 
adhesive weight is 54 tons, and the total weight 1()2 
bogies elastically centred and are pra 

identical with steam engine bogies. The equipment 

each driving axle is composed of a pair of vertical mot or- 
placed inside the cab and fixed to the main frame. The 





The line equipment is of the double-catenary type. | 


It consists of a steel messenger cable, of an auxiliary 
messenger, and of a contact wire, both of these made of 
4/0 8.W.G. grooved copper. The auxiliary messenger is 
suspended from the main messenger by flat steel hangers, 


30ft. apart on the straight and 15ft. apart on curves. | 


The contact wire is fixed to the auxiliary messenger by 
clamps maintaining the two wires in a vertical plane. 


The different lines to be electrified present very diverse | 


features, including level main lines carrying fast passenger 
and heavy goods trains, branch lines to watering places 


where traffic assumes a partly suburban character, and | 
mountain lines with exceedingly steep gradients requiring | 


very powerful locomotives. Nevertheless, we have 
succeeded in limiting the number of different types of 
locomotives to four. These types have been studied 
jointly by the company’s officials and by the makers, 
namely, the Société des Constructions Electriques de 


France, which is associated with the English Electric | 


Company. The first electrical equipments were made in 
the last-mentioned company’s works at Preston, and the 
succeeding ones in the Lyons works of the Société des 
Constructions Electriques de France. The locomotives 
are built in extensive shops especially built by the latter 
at Tarbes, in the middle of our electrified system. The 
first two types of engines are a passenger and a freight 
locomotive similar to one another, except for the gear 
ratio. They are mounted on two four-wheel motor trucks. 
Each of the four axles is driven by a geared nose-suspended 
motor. 
poles and commutating poles, are wound for 1500 volts. 


These motors, of Dick-Kerr design, with four | 


Under forced ventilation, their one-hour rating is 350 | 


and their continuous rating 250 horse-power. 
weight of the locomotive is 72 tons, and the speed limits 
are 55 miles per hour for the passenger engine and 40 
for the freight engine. The motor control is the Dick- 


The total | 


Kerr cam shaft multiple-unit system. Different speeds | 
are obtained through series-parallel and field-shunting | 


combinations. 

Low-tension current for auxiliary service is produced 
by a 72-kilowatt group. 
same shaft, a 1500-volt motor, two direct-current gene- 


rators and two fans for ventilating the traction motors. | 


One of the generators produces 120-volt current for the 
contro] circuits, for lighting the train and for feeding the 
air compressor. The second one is a variable- 


This includes, mounted on the | 
| Wolverhampton line at Pedmore, in the rural district of 
B 


| through Nevin, to 
| the Rhymney and T. 


two pinions drive a double-cone gear wheel fixed on the 


wheels through an elastic transmission. 

The six motors are wound for 500 volts, and are con 
nected three in series. The one-hour rating of each is 
375 horse-power. These motors, have been designed 
and built at Liége, in the works of the Société des Con 
structions Electriques de Belgique, another firm associated 
with the Constructions Electriques de France. 

Some illustrations of a converted motor coach and of « 
locomotive—the work of the English Electric Company 
are given on page 588. 








Railway Bills in Parliament. 


From the public notices which appeared in the Press 
last week, we learn that the railway companies are makiny 
application to Parliament in the session of 1924 for the 
following powers :— 


SouTHern Ratwway. 


To construct new railways, graving docks, jetties, 
rene walls, &c., in the neighbourhood of Millbrook 
and the West stations, Southampton, and to widen the 
main line on the west side of Millbrook Station. For the 
transfer to the Southern Railway of all the rights of the 
Wimbledon and Sutton Railway Company, and for powers 
to enable the latter to build that line by a junction with 
the Tooting, Merton and Wimbledon Railway at the 


| northern end, and with the Croydon and Epsom Railway 


—i.e., the “ Brighton ’’—at Sutton. To make a junction 
at Leatherhead between the Brighton section and the 
South-Western section, and at Dorking between the 


| Brighton section and the South-Eastern and Chatham. 


To effect widenings near the Elephant and Castle aad 
Brixton stations. 
Great Western Raiiway. 
To construct a railway from the Oxford, Worcester and 


ve, to Kinver, in the rural district of Seisdon, 

in the county of Stafford; and a railway from Pwllheli, 
jan. To make a junction between 
Vale sections in Cardiff and a 


pressure 
dynamo used for exciting the motor fields when regenera- | branch off the Goonbarrow branch of the Cornwall 


tive braking is in action. 
locomotive has but one auxiliary 1500-vplt motor, which 
is an advantage, this being, as is well known, the delicate 
part of high-tension direct-current equipments. 


Owing to this arrangement, the | Minerals Railway. 


Lonpox, MipLanp AND Scotrisn Raitway. 
To widen the Midland section between Kibworth and 


Experience has shown that the saving of energy resulting Glen ; between Broadholme—a mile north of Belper— 


from regenerative braking is com 


ratively small, and | and Ambergate; and the single line between H 


lane 


does not justify the complication it introduces into the | and Seymour Junction, Staveley. The Ambergate work 
locomotive’s equipment. It has therefore been abandoned | will, we assume, mean the duplication of the tunnel and 


for the future, and rheostatic braking adopted in its place. | of the bridge over the river Derwent i 





The freight 


immediately south 


locomotive is to haul trains up to 1500 tons | of that station. To divert and stop up a portion of the 
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Ashby Canal. To close and remove Church-road Station, 
on the Birmingham West Suburban Railway. To establish 
in conjunction with the London and North-Eastern Rail- 
way, joint committees. To deal with the difficulties arising 
out of the absorption of the Leek and Manifold Railway— 
a non-paying concern 


LONDON AND Norts-Eastern Raittway. 
lo make a physical connection at Finsbury Park with 


the Great Northern and Ciiy Railway. To make widenings | 


at Bethnal Green, Globe-road, and in the borough of 
Poplar. To extend the Alexandra Palace branch so that 
it may join the Great Northern Enfield branch. To make 
a junction on the east side of Lincoln between the Sleaford 
and Market Rasen lines—the object of which is evidently 


| 
to give another route to and from Immingham—and to now quote this figure. 


widen the line between Pyewipe Junction and Boultham 
Junction on the west side of Lincoln. To make railways 
at Frodingham, a colliery branch on the Rufford Colliery 
branch, to widen the line between South Eastrington and 
Staddlethorpe Junction on the Hull and Selby line, to 
open out the Thurgoland and Hattersley tunnels on the 
Manchester and Sheffield Railway, 1 


. . | * 
c<e@ a junction | continental market 


Finished Iron. 


The general position of the Staffordshire finished 
| iron trade is better. The stiffening up of steel bars and 
strip has improved the competitive position of iron. More 
| orders are reaching the bar mills, particularly from the 
| wagon builders and the nut and bolt manufacturers. The 
| expectation of orders from the shipbuilders is imparting 
| more activity, and Darlaston nut and bolt makers are 
buying bars fairly freely. As a result, prices are advanc- 
ing. Makers of bars suitable for the nut and bolt industry 
| have put up their prices a further half-crown, bringing 
| their quotation up to £10 17s. 6d. Efforts have been made 
| to get the value up to £11, but they have not proved 
successful. Both Staffordshire and Lancashire houses 
Crown bars still show wide dis- 
parities. The usual quotation is £12, but some Stafford- 
shire mills command £12 5s. Marked bars remain un- 
altered at £14 10s., and progress continues to be made in 
the trade. Belgian No. 3 iron for nut and bolt-making 
continues to be quoted under £9 delivered in the district, 
| but for the time being there is little confidence in the 


between the Firbeck Light Railway and the Harworth | 


Colliery branch, and deal with the difficulties arising | 


out of the absorption of the Mid-Suffolk Light Railway, 


which has been in a receiver’s hands 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Market Situation. 


BUSINESS in the Midland iron and steel market 
is of a fairly consistent character, and forward contracts 
are being negotiated here and there. A good tone is 
manifest in most branches, and prices are strong. In 
some departments the market level has advanced during | 
the week. In spite of the distractions arising from the | 
election, consumers are not disposed to delay the placing 
of orders in a rising market. The possibility of an effective 
price control in some branches of the steel trade is stirring 
onsiderable market activity. Buyers want to cover at 
to-day’s prices, but sellers require an advance on forward 
business, and are not disposed to enter into commitments 
for next year. The steel demand is of a general character 
and not confined to any particular line. Pig iron does not 
respond much to the new trade impulse, though demand for 
forge material, which has been dormant for a considerable 
time, has increased appreciably of late. That the market 
all round will have to stand the test of higher prices is 
now evident. However much cautious folk may deprecate 
it, manufacturers will not trade at a loss if they see a 
chance of making a profit 


| many sellers ask £4 15s. delivered. 
| is scarcely to be got at £5 to £5 5s 


| 


Steel Prices Advanced. 


Steel prices continue to mount, and there has 
been another sharp advance in soft billets. There are 
wide variations in quotations, some firms quoting £8 5s., 
and others up to £8 10s. Probably £8 7s. 6d. about 
represents the market value at date. The Welsh works, 
which cultivate this market, are quoting £8 10s. It is 
still possible to buy Belgian billets at £7 12s. 6d.; but the 
Belgian exchange has moved upward, and some orders on 
the basis of recent quotations are still waiting acceptance 
High-carbon billets are unaltered, continuing to be quoted 
at £10 to £10 5s., according to carbon content. Producers 
of angles and joists are anxious to see more life in those 
branches. The tone has undergone some improvement, 
but there is no attempt to raise prices further pending | 
negotiations, which, it is hoped, will result in the success 
of the movement to reorganise manufactures throughout 
the kingdom on the basis of price control. Ship, bridge 
and tank plates are subject to a minimum of £10. Some 
millowners decline to entertain business on any such 
terms, declaring that it is not worth while. A recent 
Belgian quotation offered }in. plates at £9 12s. 6d. 
delivered. Continental joists are quoted about £8 15s 
These foreign offers tend to make native makers cautious 
in putting up their prices. Small steel bars continue to be 
procurable round about £10, but the efforts to secure price 
control are meeting with some success, and an increased 
number of firms are quoting on the basis of £11. Many 
Staffordshire re-rollers firmly adhere to their attitude of 
opposition to the Association, and continue to fix their 
own prices to suit the circumstances of individual orders. 
On the cessation of control fifteen months ago, the foreigner | 
was driven from the market, but with rising values of | 
native material he is again taking an interest. Reports 
are prevalent this week of offers from Belgium of small 
steel bars at something like £9. A matter of much concern | 
to consumers of steel just now is the refusal to keep open 
quotations, a policy which places constructional engineers 
and others in an embarrassing position since they have to 
quote when tendering for contracts on the basis of current 
steel quotations. 


Pig Iron. 


_ The pig iron branch of the Midland market is 
very firm on the whole. Irregularities have not been got 
rid of, some few furnace owners being apparently under 
pressure to sell, but the general level is steadier. Make 
in this area have had a lot of inquiries, a noteworthy 
feature again this week being the demand for forge iron. 
This material has been accumulating for months past, 
with hardly any demand, but buyers are now disposed to 





a 


cover their requirements, one lot of 500 tons being called | 


| ciation of finished material. 


} 
| 


Galvanised Sheets. 


} The sheet branch of the market continues firm, 
| both as regards demand and prices. It is not easy to get 
| quick deliveries, especially of thin gauges, even at a 

premium. For 24 gauge galvanised corrugated sheets, 
| the quotation of £19 to £19 5s. f.o.b. for export and at 
| works for the home trade still holds good 


Dearer Scrap. 


Scrap is playing an important role in the appre 
The supply is not large, 
comparatively speaking, but it is being withheld to some 
extent for higher prices. Those who have mild steel 
scrap to dispose of now want £4 10s. at least for it, and 
Wrought iron scrap 


Strip. 

Strip, both iron and steel, is in better demand’ 
and is commanding higher prices. Steel scrap is 5s. 
dearer on the week, being quoted in many cases £10 15s. 
per ton. Wrought iron gas tube strip has also risen by a 
similar amount, being quoted on ‘Change to-day—Thurs 
day—-£12 10s. to £12 15s. per ton 


Birmingham Brass Industry. 


Although business in the Birmingham brass 


| industry remains patchy so far as the home demand is 


concerned, and competition in overseas markets is still 
very keen, the past month or so has brought a distinct 
recovery in the general flow of trade. Now that the ship- 
yards have resumed work, those brassfounders engaged in 
the manufacture of steam fittings and such like goods 
are anticipating a still greater improvement in their order 
books. Thus far, the brassfounders in this district have 
experienced little, if any, stimulus of demand arising out 
of the reconstruction work in Japan. Australia and New 
Zealand are the best markets at the moment, and a steady 
trade is also passing with Northern Ireland 


Edge Tool Trade. 


The edge tool trade in this area is but moderately 
well employed. The markets generally are buying, but 
in spasmodic fashion, and it is obvious that only immediate 
needs are being covered on account of the uncertain 
exchanges. As a result of the rise in raw materials, some 
increase in the quotation for the finished article is anti- 
cipated. 


Canal Strike : Arbitration Award. 


The result of the arbitration in the canal boat- 
men's dispute, which has been made known this week, is 
an average reduction of 5 per cent. in the men’s wages. 
The dispute was between Fellows, Morton and Clayton, 
Limited, canal carriers, of Birmingham, and their em- 
ployees. The men went on strike against the wage reduc- 
tions proposed by the firm, and eventually the matter 
was referred to the Industrial Court for a decision, the 
men returning to work meanwhile. The Court in its 
award states that it ‘‘ considers that the average reduction 
of 6.47 per cent. proposed by the company went further 
than was necessary, and directs that the several scales of 
pay in force immediately after the last adjustment in 
January, 1923, be readjusted by an average reduction of 
5 per cent. to take effect in two equal instalments of 2} per 
eent. each, the first to take effect on single trips com- 
menced on and after November 19th, and the second on 


single trips commenced on and after December 19th. | 


It is intended that the average reduction of 5 per cent. 
will be made on the same basis as the several reductions 
which were proposed by the company.” 


Unemployment Figures. 


The unemployment figures in the Midlands con- 
tinue steadily to decline, and the position may be regarded 
as satisfactory in the circumstances. The latest returns 


show a fall of 2305, the number having decreased from | 


158,586 to 156,281. In sixteen out of the twenty areas 
|for which figures are available, decreases are recorded. 
| The figures for the Birmingham area now stand at 39,949, 
| which is a reduction of 897 on the week. At Coventry there 
are now 4780 workless, at Cradley Heath 5098, and at 
Wolverhampton 7646 








LANCASHIRE. 


for on behalf of a Staffordshire ironworks. Smelters are | 


not inclined to commit themselves very far ahead, in view 
of the prospective improvement, and the great uncer- 
tainty as to coke prices. Foundry iron continues to go 
ahead slowly, and Derbyshire brands are firm at £4 12s. 6d. 
to £4 15s. Northamptonshire foundry commands 
£4 12s. 6d., and North Staffordshire £4 14s. 6d. 





(From our own Correspondents.) 


General Outlook. 


MANCHESTER, Thursday. 


THE general condition of the iron and steel 
markets here is again quiet. Activity seems to be-slacken- 









| ing off again, and some people attribute this to the diver- 
| sion caused by the elections, although there is not very 
| much excitement noticeable on the Manchester Exchange, 
| or, at any rate, in the metal section. What is the more 
probable cause of a return to quietness in the iron and 
steel markets is that a very considerable amount of buying 
has been done between the middle of October and the 
present time, in the belief that there is no probability of 
lower prices for some time to come. The quantity of 
work actually booked for the consumption of the materia! 
bought is not at present very large, and much of the recent 
buying has been in anticipation of orders which have yet 
to be brought in. In this respect, the prospects are fairly 
good, especially now that the shipyards can get to work 
again. 


Metals. 


In the markets for copper there is still a great 
deal of hesitation here, and no very decidedly favourable 
opinion seems yet to be forming in the minds of merchants 
| and consumers. Nevertheless, it is recognised that copper 
| is relatively cheap, and that if any movement does come, 

there is more room for an advance than for a fall. The 
fall in the American exchange, which no doubt had a good 
| deal to do with the slight rise in copper, seems now to be 
= and if the movement continues to be upward 





it might counteract any tendency towards improvement 
in copper prices, at any rate for a time. Those who argue 
that copper is not likely to advance much more are still 
able to point to the fact that American producers do not 
| take any steps to limit the output ; and that the produc- 
tion, as things stand, is greater than the world’s need 
| One cannot, however, think that moderate stocks of 
copper are any serious danger to the engineering firms 
holding them. That there will be some considerable 
increase in the British consumption of copper next year 
is highly probable; and, although this is not in itself 
enough to do much towards supporting the market, 
nevertheless, if it coincides with a greater consumption in 
America and some sort of settlement of the European 
tangle, the combination might be able to put a very 
| different complexion on the copper market. The prices 
for manufactured copper and brass have not been altered. 
and stand at £95 per ton for strong sheets and rods, £105 
for flat bottoms, Is. 1}d. per Ib. for copper locomotive 
tubes, ls. per Ib. for brass, and 1s. 2}d. per lb. for brass 
condenser tubes. Tin has been in fairly strong market 
for some little time, and there seems to be a very confident 
belief that the next statistical figures will produce a 
| favourable impression. Some people say that a reaction 
is overdue, but this seems doubtful. Our own tin-plate 
trade is very active, and its consumption of tin seems as 
good as it ever was. The attitude of American consumers 
is, however, rather doubtful at present. Lead maintains 
its very strong position, although many people now think 
that it is up at the top. The question is whether the 
present high prices, if continued, will stimulate output ; 
but it is curious that the production of lead throughout 
the world has not increased for many years, in spite of the 
stimulus of high prices. There has been no definite chang: 
in spelter, but there is a tendency towards rather highe: 
prices. 





Pig Iron. 


The markets here for foundry pig iron are mucl) 
as they were last week. There would seem now to be no 
probability of any further large advance in prices this year. 
for most of the forward buying has been done, and although 
there are no doubt consumers who would contract at 
present prices for deliveries beyond next March, sellers 
are disposed to avoid this far forward business by asking 
a@ premium of 2s. 6d. per ton. Some small transactions 
are taking place, mostly in Derbyshire foundry iron at 
about 100s. to 101s. per ton delivered in Manchester 
There are some Derbyshire makers who quote on a basis 
of 95s. at the furnaces, but there is plenty of No. 3 iron 
| to be bought on a basis of 92s. 6d. There has been no 
announcement yet of the lighting up of more of the idle 
Midland furnaces ; but one or two more are coming into 
operation in the Cleveland district. Possibly early in the 
New Year we may see some more Midland furnaces started, 
and then— if there be no improvement in the demand for 
castings—consumers here may perhaps hope for easier 
pig iron prices. There is, however, good reason for belie, 
ing that the demand for castings will improve at the open 
ing of the New Year. Scotch iron is firmer here at about 
£6 2s. 6d. per ton delivered in Manchester, but the demand 
remains very small compared with what it used to be in 
the days when Scotch cost only 5s. per ton more than 
common iron. 


| 





Steel. 


The demand for steel in Manchester and the 
| district is better than it was; but it does not seem so 
| good as that reported from the Glasgow district. No 
| doubt, the return of the boilermakers to work has up 
| till now had a greater effect there and in the Cleveland 
district than it has in this neigbourhood. Prices for angles 
and joists in Manchester are firm at £9 10s. to £9 15s 
| For steel plates £10 5s. to £10 10s. is quoted. Soyn 
merchant firms have secured stoeks of manufactured stee! 
| at the lower prices, and may perhaps sell again at slightly 
below the prices quoted by works. That, of course, depends 
upon whether or not they believe that the prices are 
likely to advance still further. 


Scrap. 


The imp-ovement in the condition of the scrap 
market cannot be doubted. There seems to be some prob 
ability of an actual scarcity in steel scrap, and this is 
eurious, because about three months ago steel scrap was 
an absolute drug in the market, and dealers were doubtful 
about giving 60s. per ton for it. Now they will buy heavy 

| melting steel scrap at 80s. on trucks, and over 100s. has 
been offered for it in South Wales. Heavy wrought acrap 
is firm here at 95s. per ton; but cast scrap seems rather 
quiet. The ironfounders are not buying in any quantity, 
| although when foundry work comes in next year they 


| will have to buy more freely. In anticipation of this, 
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‘ j 
dealers are firmer, and quote up to 92s. 6d. for the best | 
qualities of cast scrap. 


The State of Trade. 


An indication that the state of the cotton trade 
is improving, if only on a minor scale, is furnished by the 
decision of the master cotton spinners, announced this 
week, to put an end to organised short time in the American 
section, which has been in force for some time. This is 
good news for the Lancashire workers, and, added to the 
improved outlook in the engineering trade which has 
recently manifested itself, gives ground for the belief 
that the bottom of the unparalleled trade depression has 
at last been definitely reached. The remarks which I made 
on the improved condition of the engineering industry 
have been confirmed by many leaders during the past 
few days, and I have definite knowledge that some fairly 
large orders have recently been booked. One branch of 
engineering which has benefited very materially from new 
business is that of locomotive building, both the Vulcan 
Foundry and Beyer Peacock’s having been successful in 
this connection. I wish | could report equally good news 
with regard to the textile machine builders, for whom the 
outlook is not so good. 


Weighing in Bulk. 


“ Weighing in Bulk ” was the subject of a paper 
read by Mr. S. H. Johnson, of Birmingham, at a meeting 
of the Manchester Association of Engineers on Friday 
last. The author said that where materials were being 
conveyed by a mechanical handling plant in large quan- 
tities at the point where weighing was necessary, the whole 
of the time saved by the mechanical handling plant was 
lost if hand weighing machines were used, as a stoppage 
Was caused in the flow of the material. He considered, 
lié said, that bulk weighers, with a capacity 20 per cent. 
in excess of the conveying plant, were a necessity. By 
the adoption of the bulk weigher the checking of material 
passing through a plant could easily be accomplished at 
any part of the system, and thus otherwise unaccountable 
losses could be checked and prevented. Mr. Johnson 
then described the principles on which the two main types 
of automatic weighing machines operate, postulating that 
accuracy in weighing was the first essential of an auto- 
matic weighing machine, as otherwise the multiplication 
of error would cause serious discrepancies. He divided 
automatic or bulk weighing machines into two classes, 
namely, the even-armed beam automatic scale, which 
weighs off pre-determined loads against dead weights | 
without the use of power, and the power-operated pro- 
portional lever and steelyard machine, for automatically 
weighing and totalising varying loads. The former, he 
said, was the only purely automatic bulk weighing 
machine, inasmuch as it was operated by the flow of the 
material through it. The chief features of the different 
makes of bulk weighing machines, including an electrically 
operated weight recorder, which has been adopted by 
the American Government for the weighing of sugar 
entering its ports for duty purposes were then described, 
and Mr. Johnson concluded by stating that all automatic 
scales to-day before being certified by the weights and 
measures authorities of the Board of Trade had to pass 
an inspection by Government officials. 








BARROW-IN-FuRNESS, Thursday. 
Hematite. 


There is no further improvement in the hematite 
pig iron trade, and if all signs be true there will not be 
much of a change until the end of the year. Certainly 
the settlement of the boilermakers’ dispute will tend to | 
improve the tone of the market eventually—that is, as 
soon as the various yards get into the full swing of work. 
The improved business in the steel trade is causing more 
iron to be required locally, and with the present number of 
furnaces in blast, little, if any, iron is going into stock ; 
in fact, it is rather the other way about, for stocks are 
gradually being cleared. The continental trade is not 
heavy, nor is it likely to be for some time, and the same 
remark applies to business with America. Certainly there 
is a more hopeful feeling in the market, and the firm prices 
are a reflection of the condition prevailing. A few orders | 
for forward delivery are about, but they are not great at | 
the present. Trade with Scotland is better, and will 
continue to improve. The Midlands continue to be good 
customers, comparatively speaking. South Wales is also 
taking its quota. 


Iron Ore. 


rhe iron ore trade remains the same, and there 
is no chance of it improving until more furnaces are put 
into blast. There is very little ore going out of the district. 
As for foreign ore, there is only a moderate demand, and 
the imports are not heavy at present, nor are they likely 
to be for some time. 


Steel. 


The steel trade is better, and the Barrow rail 
inills have orders which will take them on for a few months. | 
The hoop mills and the small sections department are 
fairly active. The rail mills at Workington are also at 
work, but the orders held are not great at the moment. 


Shipbuilding and Engineering. 


The settlement of the boilermakers’ dispute is | 
welcome news to Barrow, for much important work has 
been held up. Men have re-started, and as time goes on 
more will be taken on. Such important contracts as the 
Orient liner Orama and the Donaldson liner and the large 
steamer specially designed to carry news-print paper from 
Newfoundland to this country for the Anglo-Newfound- 
land Development Company, will now be proceeded with 
with all speed, and it will not be long before some are 
launched. Vickers have secured the order for the over- 
hauling of four warships of the Greek Navy. Messrs. 
White will deal with the boilers, &c. 








| increase in inquiries. 


SHEFFIELD. 


(From our own Correspondent.) 


Progress of Heavy Steel. 


Tue signs of improvement in the heavy steel 
industry of Sheffield and district continue. The firms 
producing open-hearth steel at Rotherham, Temple- 
borough, and Stocksbridge report a rather better business 
on the week, while in Lincolnshire the blast-furnaces and 
steel furnaces are working at full capacity. Lincolnshire 
is becoming, if it has not alreacly become, the most impor- 
tant centre in the country for the matmufacture of basic 
steel, and its output of ingots at present is upwards of 
12,000 tons per week. At the Normanby Park works 
a new 60-ton furnace is to be erected. A considerable 
proportion of the output is going to the tin-plate works in 
South Wales. Sheffield heavy steel firms report an 
Pig iron and other raw materials 
are being bought on a larger scale. During the past week 
a considerable tonnage has been contracted for, some of 
it being for supplies to the end of the first quarter of the 
new year. There is a stiffening of prices, with some actual 
advances, especially in the case of heavy steel scrap, 
which has gone up 5s, to 7s. 6d., and is scarce. 


Railway Work. 


The large amount of railway wagon building 


which is in progress in the district is providing a good deal | 


of work for the bar iron departments, which are now 
enjoying better trade than they have experienced for 
several years. At one or two of these departments, full 
time is now being worked, and the prospects of a con- 
tinuance of good employment are bright. An order for 
wagons which has been placed this week concerns 500 
for the Cheshire Lines section of the London and North- 
Eastern Railway, and has been secured by Charles Roberts 
and Co., of Horbury Junction, near Wakefield. The 
Yorkshire Engine Company, of Sheffield, has obtained a 
contract for the supply of four narrow-gauge engines for 
the Bengal Nagpur Railway. 
ordered goods engines from the Vulcan Foundry Company, 
of Newton-le-Willows, and from Robert Stephenson and 
Co., of Darlington. The iron foundries of Sheffield are 
better employed than they have been, but are still far 
from being fully occupied. The crucible steel 
continues to improve slowly. 


The Cutlery Trade. 


There an excellent demand for 
knives, though chiefly for the cheaper qualities, and, 
while the smalt firms which specialise in this line are full 
of work, the larger establishments are quiet, although this 
should be the busiest month of the year. The old- 
established houses which produce the whole range of 


is stainless 


cutlery goods find it very difficult to carry on on a re- | 


munerative basis. There is now very little demand for 
table knives of ordinary steel, although many people still 
prefer that material for carvers. A pretty brisk business 
is being done in knives for the meat, shoe, paper, paint, 
and glazier’s trades. The export trade is fairly satis- 


factory, and the returns for November will no doubt show | 
a great increase as compared with those of the correspond- | 
| ing month of last year. 
| best of all, and is the only one which does anything to help 
| the old-fashioned Sheftield 


The Australian market is the 
razor trade. A moderate 
turnover is being maintained by scissors makers, and the 
Christmas season has brought forward some good orders 
for high-class penknives for the home market as well as 
for the United States. 


Electro-plate. 


There is some improvement in the demand for 
sterling silver goods and high-class electro-plate, but the 
feature of the trade is still the briskness of the cheaper and 
middle qualities. There is a large call for cases of tea- 
knives and teaspoons of this description, and the cabinet 
case makers are kept busy. The turnout of cheap, un- 
plated spoons and forks is on a large scale. 


Harworth Colliery Progress. 


The week's report on colliery development refers 
to the new pit at Harworth, near Bawtry, where sinking 
continues to make excellent progress. The Barnsley 
seam, which was recently struck in the No. | shaft at a 
depth of 929 yards, has now been reached in No. 2 shaft 


| at a slightly less depth, the difference being partly due to 


the gradient on the surface. The developments are being 
pushed forward with vigour, and the operations in the 


immediate future will include the making of about 120ft. | 


of sump room, which has already been commenced in 
No. 1 shaft. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


At Work Again. 


Tue shipyards on the North-East Coast were 


| opened to the boilermakers on Monday in accordance 
| with the terms of settlement, and the men presented 
| themselves in large numbers. 


start was made with work, but in many cases some time 
must elapse before things are in full swing. It is expected 
that a gradually increasing number of men will be started 
as 8 on as progress is made with the initial work; but 
many trades, of course, are entirely dependent upon the 
work prepared by the platers, and a few days will be 
required in the process of re-starting the plant and general 
“shaking down.” A fair amount of work is available at 
most of the shipyards, and it is anticipated that repair 
work will revive under the prospect of immediate attention. 


Cleveland Iron Trade. 


Indication of the gradual revival of business in 


ithe pig iron trade is reflected in the fact that during 


The same railway has | 


trade | 


At some yards a good | 


| 


| November five additional blast-furnaces have been put 
| into operation, and there are now forty-four in blast oy 
the North-East Coast, fourteen of which are producing 
| hematite, fourteen Cleveland pig iron, and sixteen basi. 
and other kinds of iron. There has been a brisk inquiry 
|on the Cleveland iron market this week. Not all the 
| inquiries, of course, mature ; but business in pig iron jx 
steadily broadening out, and the return of the boile; 
| makers to work once more has given a decided fillip to 
industry on the North-East Coast. Consumers are now 
| out for supplies. They see no prospect of lower prices, 
and as iron is none too plentiful, it may be sound business 
to do more than cover immediate needs. The advances 
in Scottish foundry iron prices gives Cleveland a little 
more scope in that area, and there is also a slight improve 
ment in the export trade, though this latter is nots very 
| paetoumeed. Still, prices are very firmly held, nothing 
below 100s. per ton being named for the standard No. 3 
| quality. No. 1 foundry iron is very scarce at 107s. td,. 
| and No. 4 foundry and No. 4 forge are respectively quoted 
| 99s. and 98s. per ton. 


Hematite Pig Iron. 


There is # steadily increasing quantity of hemat it, 
required, and although two additional furnaces hav: 
recently been lighted up te add to the output of this clase 
of iron, output scarcely keeps pace with the demand 
Under such circumstances the market tends to stiffen, 
and 101s. 6d. per ton is now the minimum figure for mixed 
numbers, whilst the full shilling minimum is demanded 
| for No. 1. Even at these prices there is no pressure to 

sell, and a further advance seems probable. 

An improved demand has set in for foreign or 
and the price of best Bilbao Rubio ore is now firm at 
23s. 6d. per ton, c.i.f. Tees. The coke market is rather 
firmer. There are no more cheap odd lots on the market 
and for the renewal of contracts 38s. 6d. per ton delivered 
| at the works seems an average figure for Durham furnac 
coke. 


Manufactured Iron and Steel. 


More encouraging accounts are given of the 
manufactured iron and steel trade. Specifications fu 
| steel for the shipbuilders are coming forward pretty 
freely, and the resumption of work in the shipyards cominy 
on top of a general all-round improvement in the demand 
for manufactured iron and steel promises to make tly 
works quite busy. Prices are unchanged. 


The Coal Trade. 


The Northern coal trade remains in all depart 
ments very steady and assured. The inquiry from abroad 
is moderately full and varied, though so far as actual bus: 
| ness is concerned, there is not a great amount being actual! 

booked. There is, of course, a heavy shipment proceeding 
from day to day against previously arranged contract- 
Almost without exception, the collieries are well sold 
to the end of the present year. For some little time ahea:| 
the position is accordingly well established, at presen! 
values at least. The forward market is quiet, with th: 
present range of values indicated for shipments well int: 
|} the coming year. Just now buyers are inclined not to 
|} enter much into commitments very far ahead, and prefer 
| to hold off until a better understanding of forward prob 
abilities can be more accurately formed. Considerabk 
interest is being taken in the request by the Bordeaux 
| gasworks for tenders for the supply of 5000 to 6000 ton- 
|}of Durham gas coals, with the full range of options for 
| shipment during January next year. The tenders ar 
returnable on December 6th. Northern merchants intend 
| to submit tenders on a very low basis, in order to capture 
| this business if possible. The feeling, however, is prevalent 
that it is almost certain to go to America again, as it has 
| done for several months past when competition has beer 
| keen. The Northumberland steam coal section remain 
very strong, and values are rigidly adhered to, with no 
possibility of discounting either for first or second qualitie- 
in the case of either screened or smalls. Coking coals are 
still booming, and higher prices are freely forecast fo 
| any kind of coking, either unscreened or smalls. Durham 
| gas coals are steady, with bunkers also very well supported 
Foundry coke is a shade quieter, but in fairly heavy 
demand. 








SCOTLAND. 


(From our own Correspondent.) 


Shipyards Restart. 


A FAIR restart has been made at the Clyde ship 
yards. Considerable numbers of men applied for em 
ployment, and a good proportion was successful in securing 
it. The work on hand will eventually absorb the majority 
of the workers, but only as arrangements progress can 
unemployment be diminished. Some firms hope to be 

| able to engage more men within the next three or four 
weeks than they had on their pay-rolls prior to the dispute 
As a result of the settlement, thousands of platers’ helpers 
and other workers will be employed again almost at once 


Brighter Markets. 


Steel, iron and kindred industries now show 
much more hopeful attitude towards the future. Inquiries 
are expanding, especially on home account, though the 
volume of business involved is not very extensive so far 
Meantime, the General Election holds first interest, and 
after that is over the time between then and the New Year 
will probably be utilised in getting back as far as possible 
to normal conditions, in readiness for an anticipated 
general increase in business. 


Pig Iron. 


Pig iron continues to receive more attention 
| from home consumers, and a fairly brisk turnover is 


a 
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reported. The bulk of the buying apparently is on forward | Algerian State Railways for delivery over the first half of 


account. Prices of foundry qualities have firmed up, 


but even yet makers are evidently not too keen on dis 


posing of large quantities at the prices ruling. Hematite 
has been comparatively busy, but has not appreciated 
-h from last week's figure of £5 5s. per ton—up to the 
No. 1 foundry is £5 8s. 9d., 
while No. 3 is quoted anywhere between £5 3s. 9d. to 


pune 
time of writing at least. 


£5 Ss. per ton, delivered Glasgow. 


Steel. 


With the improved conditions at the shipyards, 
teel makers now look for the releasing of orders held up 
for so long. Not much tonnage has yet been placed since 
the reductions in prices, but probably before the end o 
the vear « considerable difference will be felt, both in 
plates and sections. Steel sheets still remain the most 
active department of the trade. For some time back 
thin sheets for export have been most prominent, but 
there is now a better home demand, which includes the 
heavier descriptions also. Flat and corrugated galvanised 
sheets also meet with a fair turnover, and prices remain 
on a very firm level 


Increasing Demand for Bar Iron. 


So far as regards inquiries and orders, the bar 
iron works are now in a better position than they have 
been for months back. Home demands are brighter, and 
an increasing consumption appears most likely. The 
basis price of £12 per ton for Crowm bars for home delivery 


still stands, but in some quarters it is thought that this | 


figure may be increased at any moment. The export 
quotation is somewhat elastic, but is somewhere in the 
region of £11 5s. per ton, f.o.b. Glasgow. The re-rolled 


steel section of this industry also reports a better demand | 


and brighter prospects. 


Lower Wages in Iron Trade. 


The joint secretaries of the Scottish Manufac 
tured lron Trade Conciliation Board have been informed 
that an examination of the employers’ books for September 
and October brings out the average net selling price at 
£12 2s. 1. 15d. per ton. This means a reduction of 2} per 
ent. on basis rates in the wages of the workmen 


Coal. 


The coal trade remains pretty much where it | 


was last week. The collieries in all districts are still 
engaged on old contracts, and only restricted lots of round 
fuel are available for prompt disposal. The forward 
demands have improved a little, but consumers are 
cautious in the anticipation of further price reductions. 
Washed nuts have a fairly regular sale at current prices. 
the supply of steamers has been rather short, but now 
shows an improvement at East of Scotland ports. The 
loading turn at Methil is one of ten days or more. Aggre 
gate shipments for the past week amounted to 305,298 
tons, against 309,934 tons in the preceding week and 
296,996 tons in the same week last year. The bulk of the 
foreign exports went to Holland and Denmark, the cargoes 
for Germany being lighter than usual. The home market 
has a good turnover in requirements for general utility 
and household purposes, and better demands for industrial 
sorts are now anticipated 


Ailsa Craig Granite. 


There is a boom in granite found on Ailsa Craig, 
the small island in the Firth of Clyde. A new pier and a 
railway almost a mile in length have been constructed by 
\ilsa Craig Granite, Limited, in order to cope with the 
demand. Thirty-five men are employed at the quarries, 
and additional settmakers are required at present. 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Coal Trade Position. 


THE improvement manifested in the coal trade 
position a week ago has been well maintained though there 
is no abnormal pressure. Colliery stems are, however, 
pretty full for December, and it is only in isolated cases 
that some of the undertakings are in difficulty regarding 
the supply of empty wagons. For one thing, tonnage 
has come along very well despite the heavy fogs experi- 
enced of late, and whereas formerly there were many idle 
loading berths at the various docks, the situation now is 
that steamers are compelled to wait for their turn to get 
under the tip. There is every reason to believe that the 
present conditions will prevail throughout December and 
early into January. Coalowners, at any rate, are fairly 
optimistic, and are quoting very firmly for any coals that 
they are likely to have to spare during the next month 
or so. At the same time the continental demand is still on 
& very restricted scale, and, so far as France is concerned, 
the buying is quiet, as the opinion is held there that they 
will be able to obtain such supplies from the Ruhr that 
there will be no necessity to draw more than the ordinary 
quantity from this country. The inquiry from Germany 
is also slow, though hopes have not been abandoned of 
being able to fix up further business from this district 
for the German Railways. The prospects in this respect 
are none too bright owing to the question of finance. 
In fact, it is reported that with regard to the substantial 


quantity of coals which was contracted for some weeks | 


ago and which was to be shipped from the northern coal- 
fields, shipment operations have not yet commenced, for 
the reason that though details of credit had been arranged, 
the Germans have not so far furnished the necessary 
guarantees. There are a few inquiries on the market 
from Italy for monthly cargoes of superior Admiralty 
large coals for shipment over the first three and six months 
of next year, but prices offered are not very attractive, 
while other inquiries are for a quarter of a million tons of 
best Admiralty large for delivery over twelve months for 
South America, and for 85,000 tons of patent fuel for the 


1924. 
Third Shift. 

Although the trimmers and tippers at South 
Wales recently resolved upon terminating the third shift 
at the end of the experimental period which expires early 
in January, at the moment of writing no official steps 
have been taken by them to this end. The position has 
been under discussion both at a meeting of the General 
| Committee of Traders for this district and at a meeting 
of the Cardiff Chamber of Commerce, at both of which the 
necessity of maintaining this third shift was emphasised 
in the interests of the coal and shipping trades and of the 
hundreds of workmen who will be affected adversely by its 
discontinuance. Apart from the fact that the expeditious 


loading of tonnage will be prejudiced by the dropping of | 


this shift, large numbers of men, both at the docks and 
at the collieries, will suffer, and, according to the Great 
Western Railway's docks manager for this district, the 
third shift, or a partial third shift, is essential to the organi- 
sation of the coal industry. 


Dry Dock Workers. 


The Bristol Channel Engineers’ and Ship-repairers’ 
Association has recently had before it an application 
from the workmen for an increase of 15s. per week, but the 
meeting of representatives of both sides has been adjourned 
until after the election. The men affected number approx- 
mately 10,000, and are organised in seven unions, the 
| trades represented including plumbers, wood-workers, 
platers’ helpers, electricians, painters, blacksmiths, 
riggers, fitters, dry dock labourers, &c. 


Colliery Amalgamations. 


The official announcement is made that agree 
ments have been completed bringing about the amalgama 
tion of the Great Mountain Collieries, the Ammanford 
Collieries, the Pontyberem Collieries and the New Dynent 
Collieries, all of which are well-known anthracite under- 
takings in this district. Reference was made to this 
project some time ago. The new combination is to be 
known as the United Anthracite Collieries, Limited, and 
will have a nominal capital of £2,500,000, of which 
£1,600,000 will be offered to the public in the near future. 
The collieries altogether employ about 3000 men and 
produce about 600,000 tons per annum. Considerable 
development work is to be carried out at Ammanford 
when the Big Vein is struck, and it has been decided to sink 
a new opening 


Tinplaters’ Notices. 

The notices tendered by enginemen and firemen 
| to South Wales tin-plate makers expire on Saturday, but 
it is understood that only about 33 out of the 73 works in 
| the industry have received these notices. In the circum 
stances, if there is a stoppage, it will be only of a partial 
character, and hopes are entertained that even this will be 

avoided 


Electrical Plant Extensions. 


The Cardiff Corporation Electrical Committee 


| has decided to apply for sanction to borrow £45,000 for | 


new mains and £15,000 for new services in respect of the 
next three years. The engineer-—-Mr. Morley New 
informed the committee that the additional demand for 
commercial purposes and the rapidity with which con 
sumers were being added made it necessary to increase the 
boifer plant at the Roath power station. His recom- 
mendations, which were adopted, were that the boiler 
plant should be increased by one boiler unit and acces 
sories at an estimated cost of £11,895, and that the boiler, 
apart from the accessories, should be put on order as soon 
as possible, that three Lancashire boilers should be removed 
and offered for sale, and that consideration should be given 
to the desirability of proceeding with the completion of the 
reconstruction of the original boiler-house. 


Current Business. 


Operations on the steam coal market for early 
shipment have been fairly active, but the majority of 
buyers have made their arrangements for supplies for 
December, and the tone of the market is quietly firm 
This is particularly the case for best Admiralty coals, 
which are on the basis of 28s., and for second qualities 
about 27s. 6d. Monmouthshire and dry qualities are not 
in quite so good a position. There is a scarcity of small 
coals, especially the superior grades, this being the result 
of the numerous colliery stoppages a week or so ago, and 
best smalls are firm at 20s. The demand for coke is also 
good, and makers are well booked up for some weeks. 
They are asking now up to 52s. 6d. for the best ; the patent 
fuel trade is on the quiet side. Anthracite coals show 
very little change and are about steady 


Miners’ Wages Agreement. 


The Executive Council of the South Wales 
Miners’ Federation has decided to convene a delegate 
conference on December 10th to decide upon the lines of 
policy to be adopted by the Welsh delegates to the national 
conference to be held on December 14th, respecting the 


Wages Board on the question of the revision of the wages 
agreement. 











Australian Engineering Notes. 


A new Australian invention about to be placed on the 
market under the name of Blazofya is an ignition device 
for internal combustion engines, which, it is claimed, 
will intensify the high-tension current at the plugs and 
provide a much better spark at the points, thereby ensuring 
complete combustion in the cylinders. It is claimed that 
the device will save fuel, eliminate carbon deposits, and 
make for quicker acceleration and easier starting, 


negotiations which have taken place at the National | 


At a meeting of the North Broken Hill Company, 
| held on October 30th, the agreement was ratified under 
| which the company acquires the interests of the British 

Australian Broken Hill Company, the purchasers paying 
| £140,625 in cash, and allotting 150,000 shares in the new 
company. 
* * * . 7. sl 
Steps are being taken to induce the Tasmanian Govern 
ment to offer every facility to the Hoskins Iron and Steel 
Company of New South Wales to proceed with the work 
of developing the company’s iron ore deposits on the west 
coast. The company, in addition to its present holdings, 
owns other property estimated to contain up to 50,000,000 

tons of high-grade iron ore. 
> . . + > * 


AccorDING to an official report, received by the Depart 
ment of Home and Territories, an important discovery of 
tin has been made in the Northern Territory. The dis 
covery was made near the King River and looks promising 
The lode is 3ft. wide, and is opened 30ft. long and ft. 
deep. About 12 tons of the stone raised produced 5 per 
cent. tin. 








LAUNCHES AND TRIAL TRIPS. 


KATHIAWAR, single-screw motor vessel ; built by Harland and 
Wolff, Limited, to the order of Andrew Weir and Co., Limited ; 
dimensions, 384ft. by 48ft. by 36ft.; 4320 gross tonnage. Engines, 
one set of six-cylinder Diesel ; constructed by the builders ; 
launch, November 22nd. 


VoLTAIRE, twin-screw steamer ; built by Workman, Clark and 
Co., Limited, to the order of Lamport and Holt, Limited ; 
dimensions, 526ft. by 64ft. by 43ft. Engines, quadruple-expan 


sion ; constructed by the builders : trial trip, November 22nd 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Sin Cuargters Bricut wishes it to be understood that he has 
withdrawn from the board of Sir Charles Bright and Partners, 
Limited. 


We are asked to state that Mr. W. W. Browne, formerly 
borough engineer of Sudbury (Suffolk) and subsequently chief 
engineer to T. W. Heath, Limited, public works contractors, has 
been appointed technical manager to Graphite Products, Limited 
218-220, Queen’s-road, Battersea, London, S.W. 8 and ha 
already taken up duties 


Ow December Ist the address of the Institution of Structural! 
Engineers will cease to be Denison House, 206, Vauxhall! Bridge 
road, 8.W. 1, and will become Abbey House, 2-8, Victoria-street, 
8.W. 1, to which, it is requested, that all communications 
(addressed to the secretary of the Institution of Structural! 
Engineers) should be sent. The telephone number (Victoria 2112) 
remains unaltered, but the telegraphic address will be “ Coninst, 
Sowest, London, 








CONTRACTS. 


Dante Apamsow anv Co., Limited, of Dukinfield, Man- 
chester, have recently received orders for ejector sewage lifting 
plant for Wells, Somerset; Cleator Bridge, Cumberland ; 
Monireal, and Liandudno. 


Tar Unperreep Stroxer Company, Limited, has recently 
received orders for forty-six travelling grate and other stokers 
from fourteen separate customers, as well as orders for suspended 
arches, ash conveyors, and an air heater. 


We understand that Sir W. G. Armstrong, Whitworth and 
Co., Limited, have secured an order from the London and North 
“Eastern Railway for the construction of two pairs of dock gates 
for the 60ft. entrance to the Tyne Dock. These gates, which 
will each weigh about 55 tons and are to replace existing struc 
tures which were installed some fifty years ago, are to be built 
of steel with greenheart meeting faces and are to work without 
travelling rollers, the top of the gate being hung in roller bearings 
of special construction. It is interesting to note that these 
gates will be the eighty-eighth set constructed by Sir W. G. 
Armstrong, Whitworth and Co., Limited, and that the firm is 
at the present time erecting three pairs of gates for the Gladstone 
Dock, Liverpool, one pair for Palmer's Dock, Swansea, and a 
further pair for the entrance lock at Newry in Ireland 








THe Book or THe Taornycrort.— This is an attractive little 
volume written by “ Auriga.”” It is devoted mainly to the 
‘J *’ type War Office Thornycroft petrol vehicle, a large number 
of which the author had charge throughout the war and for 
the upkeep of a fairly large fleet engaged in commercial work 
he has since been responsible. We may take it, then, that he is 
intimately acquainted with all the practical details of their 
maintenance, and what he does not know about the use of these 
particular lorries is not worth knowing. As there are something 
over 10,000 Thornycroft vehicles in use, and though, despite 
their differences from the “J " type, the principles affected the 
maintenance and running of all are more or less the same, there 
| ought to be a large public for a thoroughly practical little hand 
| book such as this is. Indeed, there is no reason why it should 
| not appeal to users of other makes of petrol lorries, who will 
find in it a great deal of interesting facts and many useful figures. 
We may add that it is published by Sir lsaac Pitman and Sons, 
Limited, and that the price is half-a-crown. 


CenTRAL SteaM HEATING FoR WINNIPEG.—A communication 
has been received from the office of his Majesty’s Trade Com- 
missioner at Winnipeg to the effect that there is a proposal at 
present under consideration by the city of Winnipeg to install a 

| central steam heating plant for the business area. The possi 
bilities of such a development have been investigated by expe- 
rienced American engineers, and they have reported favourably 
on it, and it will shortly be put to the vote of the city. Accord- 
ing to a pamphlet on this subject, that has been issued by the 
Winnipeg Hydro-electric System, the proposal is to build a cen- 
tral steam heating system in conjunction with the hydro-electri: 
standby plant that is now being installed. The area tu be heated 
will be on the west side of the Red River, with a radius of about 
one mile from the plant. At the present time the standby plant 
is designed to run on oil. If the present proposal be casvied into 
effect, the plant will be adapted to the use of pulverised lignite 
from Saskatchewan, which, it is estimated, can be delivered in 
Winnipeg for about 4} dollars per ton. The use of this fuel by 
the city will undoubtedly popularise it, and help to bring it into 
general consumption by the residents of Winnipeg. Interested 
| firms who are desirous of offering plant or materials of British 
manufacture in connection with these proposals, in the event of 
| the scheme being adopted, should communicate with the Depart - 
ment of Overseas Trade, 35, Old Queen-street, London, 8,W. 1 
| (quoting Reference No, 12,595/E.D/E.P.), and any further 
particulars which may be received will be forwarded to them in 
' due course. 
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Current Prices for Metals and Fuels. 


N.W. Coast— 
Native 

(1) Spanish 

(1) N. African 

N.E. Coast— 
Native : 
Foreign (c.i.f.) 


(3) Scortanp— 
Hematite. . 
No, 1 Foundry 
No. 3 Foundry 


N.E. Coast— 
Hematite Mixed Nos. 
No. 1 


Cleveland— 
No. 1 _ 
Silicious Iron .. 
No. 3 G.M.B. . 
No. 4 Foundry 
No. 4 Forge 
Mottled 
White 
MipLanps— 
(8) Stafts.— 
All-mine (Cold Blast) 
North Staffs. Forge 
Foundry . 


(8) Northampton— 
Foundry No. 3 
ve Forge 


(8) Derbyshize— 
No. 3 Foundry 
Forge 

(8) Lincolnshire— 
No. 3 Foundry 
No, 4 Forge .. 
Basic 

(4) N.W. Coast— 
N. Lancs and Cum.— 


Hematite Mixed Nos. .. \6 
6 


MANUFACTURED 


ScoTLanp— 
Crown Bars 
Best - 


N.E. Coast— 
Crown Bars 
Tees 

Lancs.— 
Crown Bars .. 
Second Quality Base 
Hoops ‘ 


8. Yorxs.— 
Crown Bars 
Best - 
Hoops 


MIpLanps— 
Crown Bars : 
Marked Bars (Stafts. ) 
Nut and Bolt Bars 
Gas Tube Strip 


(6) Home. 


£ « d. 
(6) Scotranp— 
Boiler Plates .. 13 0 
Ship Plates, jin.andup 9 15 
Sections .._ . a 
Steel Sheets, 8), ,in. te to in. 12 
Sheets (Gal. Cor. 24 B.G.) 


19/6 to 26;- 


23/- 
23/- 


STEEL (continued). 


N.E. Coast— 
S *@ 

Ship Plates .. i 9 15 
>) i. ye 
Boiler Plates .. <n 
Joists a ee 
Heavy Rails .._ . .. 910 
Fish-plates .. . LB 0 
Channels " va “Gray 
Hard Billets 10 5 
Soft Billets .. . 9 0 


» (others) 
Hoops (Best) . . 

» (Soft Steel) 
se ; 
(Lanes. Boiler) .. 
Siemens Acid Billets 
Bessemer Billets 
Hard Basic .. .. 
Intermediate Basic 
Soft Basic 
Hoops .. 

Soft Wire Rods 


MipLanps— 


Small Rolled Bars. . 
Billets and Sheet-bars 
Gas Tube Strip 

Sheets (20 W.G.) 

Galv. Sheets, f.0.b. L’ = 
Joists 

Bridge and Tank Plates 


Home. 


a @:a'&"' @ 
oe s. 
o .. 
aS 
TP sas 
Di ide 


@ eo 
Q.. 
ie ; 
0 to 10 


NON-FERROUS METALS. 


Tin-plates, 1.C., 20 by 14 
Block Tin (cash) . 
a (three saeetiet 
Copper (cash) 
» (three months) .. 
Spanish Lead (cash) 
” (three months) 
Spelter (cash) re 
» (three months) . . 


| MancHESTER— 


Copper, Best Selected Ingots 
*” Electrolytic 
Strong Sheets .. 
» Tubes (Basis price). . 
Brass Tubes (Basis price) .. 
» Condenser 
Lead, English 
»  Foreign.. 


Export. 


8. d. 


23/6 to 24/- 
231 15 


FERRO ALLOYS. 
(AU prices now nominal ' 


Tungsten Metal Powder .. 
Ferro Tungsten .. 


Ferro Chrome, 4 p.c. to 6 p.c. carbon 
6p.c.to8p.c. » 
8p.c.tol0p.c. ,, 
Specially Refined 

. 2p.c. carbon 
1 p.c. on = 
0.76 p.c. carbon 
carbon free 

Metallic Chromium .. . 

Ferro Manganese (per ton) 


Silicon, 45 p.c. to 50 p.c. 
o  T6p.c... 


Vanadium 

Molybdenum a 

Titanium (carbon free) 
Nickel (per ton) , 
Cobalt . 
po car a all (pee ll 


1/9 per Ib. 
1/5 per lb. 
Per Ton. 
£23 0 
£22 0 0 
£21 0 0 


- £0 0 0 


- £60 0 0 


- £65 0 0 


1/6 per Ib. 
4/- per lb. 


. £18 for home, 


0 
232 10 0 
6 


~ 
‘ 


0°80 
0 
17 
6<3 
lo 0 


Oomwn coos 
eocwecrw Oo SO 
~~ ~ 


—) 


10/6 
8/- 
8/- 


18/- 
21/- 
22/6 


£20 for export 


- £11 10 O scale 5/- per | 


unit 


- £18 0 0 scale 6/- per 


unit 
19/- per Ib. 
9/- per Ib. 
1/- per Ib. 


. £130 


11/6 per Ib. 


. £82 to £100- 


FUELS. 
SCOTLAND. 


| LANARKSEHIRE— 


\YRsHIRE— 


(f.0.b. Glasgow)—Steam 
* - Ell . 
Splint 
- nA Trebles 
® - Doubles 
” Singles 
(f.0.b. Ports)}—Steam 
* ” Splint 
» Trebles 


Firessine— 


(f£.0.b. Methil or Burnt- 
island)—Steam 
Screened ae 
Trebles 
Doubles .. 
Singles 


Loraians— 


(f.0.b. Leith)}—Best Steam 
Secondary Steam 
Trebles 
Doubles 
Singles 


ENGLAND. 


(8) N.W. Coast— 


Steams .. 
Household 
Coke 


| NORTHUMBERLAND— 


| SHEFFIELD 


Per Unit. | 


} 





| 
| 


(British Official.) | 


Cagpirr— 


Best Steams 
Second Steams 
Steam Smalls 
Unscreened 
Household 


Dorgau— 


Best Gas 
Second 
Household 
Foundry Coke 


Best Hand-picked Branch 
Barnsley Best Silkstone 
Derbyshire Best Brights 
House 
Large Nuts 
o Small 
Yorkshire Hards 
Derbyshire _,, 20/- 
Rough Slacks 


Mutty wi +. -; . 10}- 


| 


woe & te te te Ww 
- om 


Smalls ** o* . > 
Blast-furnace Coke (Inland) 
(Export) 


(9) SOUTH WALES. 
Steam Coals : 

Best Smokeless Large .. 

Second ,, as 

Best Dry Large .. 

Ordinary Dry Large 

Best Black Vein Large 

Western Valley ,, 

Best Eastern Valley Large 

Ordinary 7 * 

Best Steam Smalls 

Ordinary ” 

Washed Nuts 

No. 3 Rhondda Laree.. 
Smalls 
Through 
a és Smalis 
Coke (export) 
Patent Fuel .. .. 
Pitwood (ex ship) .. 


Swansza— 


Anthracite Coals : 
Best Big Vein a 
Seconds 
Red Vein. be 
Machine-made Cobbles 
Nuts.. 
Beans 
Peas. . 
Breaker Duff . 
Rubbly Culm 


ag Bor iG 
Cargo Through 


f.o.b. 


Export. 
23;- 
24/- 

24/9 to 27.6 
23/6 
22/6 


19/6 


23/- 
24/9 


23/6 


22/9 to 24.6 


29/- 
46/8 to 57/6 
43/6 


25/- to 26/6 
22/6 to 23/6 
14/6 to 16 
20/6 
25/- to 28/- 


24/- 

22/6 to 23/6 

25/- to 28 
50). 


Inland. 
1/6 to 32/6 
{6 to 29/- 
- to 29/- 
to 24;- 
- to 22/6 
- to 16/- 
+ to 23/- 
to 22/- 
12/6 to 13/6 
to 12/- 
5/- to 8/- — 


27/- to 28 
31/6 to 32/6 


28/- to 28/6 
27/- to 27/6 
27/- to 28/- 

26). to 27/- 

26/6 to 27/6 
25/- to 26,6 
24/- to 25/- 
23/- to 24/- 
19/- to 20/- 
17/- to 19/- 
27/6 to 30/- 
28/- to 29/- 
24/- to 25/- 
23/- to 24/- 
18/6 to 19/6 
16/- to 17/- 
45/- to 52/6 
29/- to 32/- 
29/6 to 30/- 


40/- to 45;- 
34/- to 36/- 
32/- to 33/- 
52/6 to 55/- 
52/6 to 55 

42/6 to 45/- 
26/- to 27/- 
12/9 to 13/- 
13/- to 14/- 


24/- to 25/- 
22/- to 23/- 
14/- to 16/- 
19/- to 21/- 





(1) Delivered. 


(2) Net Makers’ works. 


(8) f.0.t. Makers’ works, approximate. 


(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 


(8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at over, and f.0.b. for export. 
t Latest quotations available. 


@) Delivered Sheffield or Glasgow. 


(4) Delivered Sheffield. 


(7) Export Prices—f.o.b. Glasgow. 


(b) Delivered Birmingham. 


(5) Glasgow, Lanarkshire and Ayrshire. 


(9) Per ton f.o.b. 
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French Engineering Notes. | 
(From our Correspondent in Paris.) 


Trade Improvement. 


Tue efforts being made by different countries 
to adapt trade to the changed economic conditions of 
Europe lend special interest to official statistics showing 
the state of industry in countries in which the fiscal policy 
is intended to protect home manufacturers. In the case 
of France the economic conditions are probably more 
favourable than they are elsewhere, in the sense that the 
retrocession of Alsace-Lorraine, the temporary possession | 
of the Saar and the occupation of the Ruhr have added 
enormously to the country’s industrial wealth. Since May 
last the foreign trade has been growing almost uninter- 
ruptedly, and the import and export figures during the 
first ten months of the year show that business is particu- 
larly flourishing. The values of goods can, however, hardly 
be taken as indicating exactly the importance of the foreign 
trade as compared with the trade of previous years. on 
account of the money fluctuations, and the comparison is 
rendered still more difficult by the fact that while imports 
have to be declared at their invoice value the exports are 
valued according to an arbitrary standard which is modified 
from time to time according to variations in prices as shown 
by the declared values of imports. Still, it is interesting 
to note that the imports during the first ten months of the 
vear were valued at 25,620 million frances, or more than 
7000 million francs in excess of those for the corresponding 
period of 1922. Of this amount, raw material, consisting 
largely of coal, accounted for no less than 16,163 million 
francs, an augmentation on the year of 5521 million francs. 
The exports totalled 24,376 million francs, an increase of 
6999 million francs. This included 13,140 million francs’ 
worth of manufactured goods, or 2943 million francs 
more than last year. A more accurate comparison is 
observable in the weights. The imports, amounting to | 
44,781,390 tons, were 2,966,350 tons more than in the first 
ten months of 1922. Raw material was responsible for no 
less than 38,983,179 tons, including 25,084,599 tons of 
coal, and it is pointed out that while the quantity of coal 
imported from Great Britain increased 7 per cent. the value 
augmented by more than 56 per cent. While the values of 
exports run the imports fairly close, there is a considerable 
discrepancy between the two in weights, this being due 
to the larger proportion of manufactured goods exported. 
Che exports totalled 19,817,163 tons, an increase on the 
vear of 1,604,495 tons. To this amount manufactured 
goods contributed 2,454,117 tons, or 374,410 tons more than 
in the previous year. It will thus be observed that while 
France has been importing fuel and raw material, for which 
high prices are paid on account of the exchange rate, she 
has exported a steadily increasing quantity of manufac- 
tured goods, representing more than one-half of the total 
export value. As a large proportion of these exports go 
to Great Britain, which is by far the best customer for 
French manufacturers, it is easy to understand the interest 
which people in this country are taking in the possible 
results of the British protectionist campaign. 


Paris a Seaport. 


The programme which was approved by the 
Conseil Général de la Seine in July last year for the creation 
of a vast port in Paris and the deepening of the Seine to 
allow of vessels continuing to the capital instead of dis- 
harging their cargoes at Rouen, has since been put into 
definite shape, and work has even been started upon some 
of the canals which are to link up the port. A loan of 
300 million francs was authorised, but has not yet been 
raised, and the Department of the Seine has had to 
advance 40 million francs for the preparation of the plans. 
The programme is divided into four parts, that is to say, 
the construction of the port of Paris, the canal system 
which is to link it up with the main waterways, the 
deepening of the Seine to a depth of 3.20 m. between 
Port & Anglais and Rouen, and the connecting up of the 
port with the Marne above Paris. The greatest progress 
has been made with the plans for the port extensions, which 
omprise the municipal port and the port of Pantin, the 
river port in the south of Paris, the basins on the site of the 
fortifications, and the big ports at Gennevilliers, Bonneuil, 
and Bobigny. Even without these extensions Paris is 
considered to be the biggest port in France, the tonnage 
entering and leaving the city being about 12,000,000 tons 
a year. In a note describing the stage reached in the pre- 
paration of the plans the Prefect of the Seine urges the 
necessity of at once obtaining for Paris the status of a 
seaport. Objections have been raised that until the port 
is completed there would be no reasonable justification for 
spending the large amount of money required to keep 
watch along the Seine between Rouen and Paris and to 
install Customs offices in the capital. The Prefect is, how- 
ever, of the opinion that a law should be passed at once 
according to Paris the privileges of a seaport, which would 
alone warrant the carrying out of the vast scheme, for 
which the plans are now well advanced. 


Paris Transports. 


When the motor omnibus, tramway and river 
transport services in Paris were taken over by the Depart- 
ment of the Seine it was hoped that the centralising of the 
services would allow of considerable economies to be carried 
out. In a general way the traffic arrangements have been 
greatly improved, and the increase in fares has certainly 
augmented the revenue; but as the working costs have 
been increased by higher wages there is still a very serious 
deficit, amounting to about 720,000f. for the past year. 
As the steamboats on the Seine are reported to be respon- 
sible for a loss of a million francs it is to be presumed that 
the motor omnibuses and tramways would be quite able 
to pay their way; but as there is a sentimental objection 
to @ suppression of the steamboats it is suggested that the 
only way to wipe out the deficit is still further to raise the 
fares. Such an alternative does not appeal to the Parisians, 
who protest strongly against the proposal, and state that 
the deficit could be largely reduced by putting an end to 





the indiscriminate issue of free passes. 
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When an é tion ts : ete a pen edge 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent oe 
Sale Branch, 25, Southampton-buildings, Ch y-lane, P., 
at le. each. 

The date first given is the date dy nae ; the second date, 
at the end of the abridgment, is date of the acceptance of the 
complete Specification. 





STEAM GENERATORS. 

205,574. July 20th, 1922._-Asn DiscuarcE APPARATUS FOR 

Borryrs, Babcock and Wilcox, Limited, of 30, Farringdon 
street, London, E.C. 

A relatively narrow and long discharge chute A is provided 

under the ash disposal end of the grate and extends downwards. 
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A water receptacle is provided at the lower end of the chute and 


the walls of the chute extend into the water in the receptacle | 


to form an air seal, the lower portion of the chute being arranged 
to cause the ashes and refuse to gravitate into the receptacle 
and away from the end of the chute.—October 22nd, 1923. 


SWITCHGEAR. 


205,298. 
RELATING TO Lockinc Devices ror Use, ror EXaMP te, 
on Etecrricat Apparatus, The British Thomson-Houston 
Company, Limited, of Crown House, Aldwych, London, 
W.C.2; and James Sugden, of Clifton-on-Dunsmore, 
Rugby. 

The object of this invention is to provide a simple means of 
preventing the opening of a door of electrical apparatus when the 
contacts are electrically charged, and is icularly applicable 
to electrical motor starters for use in textile and industrial works 
where the starters are handled by unskilled labour. In the 
drawings A is the rotating member or shaft to which a handle B 
is attached, C is the enlarged end of a hinge pin attached to 
and moving with a door on the casing D of the apparatus, E is a 
link having a slot at each end which engages with the specially 
shaped end piece of the hinge pin C and the shaft A respectively. 
The distance between the centres of the shaft A and hinge pin C 
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is such that there is no movement of the link E when the round | 


side F of either of shaft or the hinge pin end C is bearing against 
the outer end of one of the slots in the link E. When, however, 


the round sides F of the shaft and the enlarged end of the pin C | 


are facing each other—that is, away from the outer ends of slots 
—the link E is loose and either the shaft A or the enlarged end 
of the hinge pin C is free to turn, but the turning of either one 
draws the link tight and prevents the turning of the other. The 


position of the shaft A, as shown in the left-hand upper illus- | 
tration, represents the “ off’ position of the switch, and the | 
position of the hinge pin C on the door G represents the door in | 


a closed position. lower left-hand illustration shows the 
door in the open ition with a link E drawn against the flat 
part of the shaft A to prevent it turning. The right-hand lower 
illustration shows the shaft A of the switch turned to one of the 
“on” itions, thus drawing the link E against the flat part 
of the D-shaped end of the hinge pin C, thus preventing the door 
being opened.—Oetober 1 23. 


TELEGRAPHS AND TELEPHONES. 


205,117. April 7th, 1922.—Msrnops or Recetvine tn TELE- 
PHONY BY HIGH-FREQUENCY OSCILLATIONS AND IN WIRE- 
Less TELEGRAPHY AND TeLernony, Albert Edward O'Dell, 
of 285, High Holborn, London, W.C. 1 

According to this invention a receiving system is made highly 
selective by designing the antenna circuit with high inductance, 


September 13th, 1922.—ImMPpROVEMENTS IN AND 


| i.e., by avoiding as completely as possible all capacity in parallel 
| with that of the antenna, and by employing an inductance coil 
of high self-induction and low self-capacity regardless of the 
resistance that is thereby introduced. option in a secondary 
| circuit is made possible by diminishing the damping in the 
| receiving circuit to the utmost limit by the aid of a valve A. 
| The receiving circuit includes a large specially constructed 
inductanee B and may include a small variable condenser C. 
The damping of the receiving circuit is diminished by the valve 
| Aand the coupling coil D. A valve E performs the same function 
in the secondary circuit made up of the coil F and condenser G, 
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the plate circuit of the valve being coupled with F by the coil H 
Should it be desired temporarily to use the primary circuit alone 
the receiver K is inserted in the plate circuit of the valve A, but 
in normal operation as a two-circuit apparatus the receiver is 
inserted in the plate circuit of the valve E, the terminals to which 
it was connected in the primary circuit being short-circuited 
By thus diminishing the damping in the antenna and in the 
secondary circuit it is possible to receive from both continuous 
wave stations and stations which give a note, or alternatively 
beats may be produced in the secondary circuit by means of an 
auxiliary transmitter which is indicated by a coupling L. 
October 8th, 1923. 


205,744. December 30th, 1922.—-IMPROVEMENTS IN OR RELATING 
To Wrretess Masts on Like Structures, ©. F. Elwell 
Limited, and Sumner Paddock Wing, both of Craven House, 
Kingsway, London, W.C. 2. 

This specification describes improvements in wireless masts 
which are to be stayed by guys, and the invention has for its 
object to provide an improved construction. The guys, which 
are indicated by ABC, are connected to the member D at 
points as close together as possible and so arranged that the 








lines of action of the various guys all meet in a point. This last 
mentioned point is preferably centrally-disposed. The points 
| of connection of the various guys are brought as close together 
| as possible. In the form illustrated the guys are connected by 
| simple knuckle joints, as at E, to flanges F provided on the 
| underside of the member D, but obviously, any desired con 

struction or arrangement of joint can be used.——October 25th, 


| 1923. 


MEASURING AND TESTING INSTRUMENTS. 


| 205,316. October 2nd, 1922.—IMPpROVEMENTS LN AND RELATING 
To Execrric Conpuctor TERMINALS on CoNNECTPORS, 
| The British Thomson-Houston Company, Limited, of Crown 
House, Aldwych, W.C. 2. 

| This invention relates to conductor terminals or connectors, 
and its object is to provide an electric cable terminal or con 
nector, the impedance of which may be varied in a simple manner 
The diagram shows a cable terminal clip consisting of a cylin 
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| drical shank A, a screw-threaded terminal B having an eye UC and 
| a clamping nut D. The shank portion has an axial opening E 
| adapted to receive an insulated cable. In order to secure a good 
conducting joint between the cable and the shank their abutting 
surfaces may be stepped as illustrated. The other end of the 
shank is provided with a threaded opening F, into which the 
screw-threaded terminal B is adapted to be screwed by means of 
the eye C. In order to secure a good electrical contact between 
| the threaded contacting surfaces of the shank and the terminal B 





602 


and to lock the terminal in the adjusted position, the threaded 


end of the shank is split and is provided with an exterior conical 
threaded surface co-operating with a clamping nut D. The 
split end of the shank 1s caused to grip the threaded terminal B 
by screwing up the clamping nut D. It will now be apparent 
that the length of the current path through the terminal clip 
may be lengthened or shortened by screwing the eye terminal 
B in or out with respect to the shank A, and in so doing the 
resistance bet ween the extremities will be increased or decreased 
accordingly. The shank A and eye terminal B are made of 
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member K. A narrow annular passage L disposed in the central 
_ M of the burner leads from the passage H to the nozzle G. 

he annular passage O is connected by a short conical passage N 
with the annular passage L. The oxygen which is supplied to 


the passage O at a high pressure flows at a sharp angle to the | 


direction of flow into the combustible gas and exerts an injector- 


like action thereon, which is particularly of great inyportance | 


when a combustible gas, such as acetylene, which cannot be sup- 
plied at a high pressure, is used. The combustible gas and 





metal having the required resistance to obtain the results desired. | 


For shunt lead terminals it has been found that nickel steel is | 


very satisfactory. The nut D is preferably case-hardened. The 
resistance of an ordinary shunt lead provided with this improved 


N° 205.344 
M 


terminal clip may be varied over 10 per cent., which is more than | 


enough to correct for any variations of qualities in the material 
of the shunt cable and variations in the resistance of the soldered 
joints at its end.—October 18th, 1923. 


MACHINE TOOLS AND SHOP APPLIANCES. 


205,138. 
Sir A. Herbert, Dunley Manor, near Whitchurch, Hants, 
and F. W. Shaw, Alfred Herbert, Limited, Coventry. 

The application of this invention to the cutting of hevel gears 


June 10th, 1922.—Generatine Gear Wueet Teets, | 


is shown in the figure, where it will be seen that the conical work | 


blank A, as it rotates on its axis, also rolls slowly on the imaginary 
crown wheel B, with the teeth of which the teeth of the cutter C 
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coincide. The rotating cutter moves across the teeth of the 
imaginary crown wheel in a generating surface D which is tan- 


gential to the base circle F, and as the rotating work slowly rolls | 


across the cutter the cutting edges of the latter continuously 
produce complete generation of teeth F on the work, such teeth 
being conjugate to those of the imaginary crown wheel. In the 


oxygen mix together thoroughly in their passage through the 
narrow passage L to the nogzle G, so that a very effective com- 
bustion is obtained. The mixture, which from the moment 
where the passages N and L communicate with each other 
becomes combustible, flows through the narrow section at a 
very high speed so that any danger of back-firing of the flame 
cannot take place, as the speed of flow, even under unfavourable 
| conditions, is greater than the speed of back-firing.—October 
18th, 1923. 


MISCELLANEOUS. 


| 205,285. August 3lst, 1922.—Stutce Gates, Ransomes and 
Rapier, Limited, Ipswich, and Sir F. W. 8. Stokes, 32, 
Victoria-street, Westminster. 

The object of this invention is to ensure a water-tight joint 

between a sluice gate and its housing. The joint against the 

| lintel at the top is made by means of a strip of rnbber A, while 


figure the work is shown in two positions, before and after passing | 


the cutter.—October 19th, 1923. 
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205,274. August 19th, 1922.—Mucuinc Macutnes, Kendall and | 


Gent, Limited, Gorton, Manchester, and J. R. Ingham, 16, 
Collingwood-road, Levenshulme, Manchester. 


This plano-milling machine is intended for such work as con- | 
necting-rods or other pieces which have a more or less irregular | 


contour. 


The cross slide A, which carries the cutters, is free to | 


slide on its vertical columns, but is connected, by means of the | 
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screw B, with the bracket C. 
roller D which runs along on a former E and thus moves the 
cutters up and down according to the desired contour. The 
depth of cut is adjusted by turning the nut F on the screw B. 
Counterweights are so arranged to produce the downward 
pressure necessary for keeping the cutters up to their work.— 
October 18th, 1923. 


WELDING. 


£05,344. October 21st, 1922.—-Biow-pires, H. Quitmann, 124, 
Wiemelhauserstrasse, Bochum, Germany. 

The inventor suggests that this welding and cutting blow-pipe 
is specially free from the trouble of back-firing, even when used 
under water. In the drawing A is the pipe for the supply of the 
cutting oxygen which passes from the burner head through a 
narrow nozzle B in the usual manner against the work piece in a 
thin, sharp stream after the work piece has been fener 
heated. C is the pipe for supplying the compressed sir which 
passes out of an annular slot E and the circular opening at the 
front end of the burner F and serves to protect the flame from 
the surrounding water. Between the annular slot E for the air 
and the passage B for the cutting oxygen there is provided a 
nozzle G for the preliminary heating flame. This preliminary 
heating flame is supplied with combustible gas and with oxygen. 
For the supply of these two gases there are provided two adja- 
cently disposed pipes H and I. The pipe I is partly broken away 
in the drawing. One of these pipes—for H ppli 
the oxygen and communicates by means of a , not shown 
in the drawing, with an annular passage O in the body K of the 
burner head. In the same manner the second pipe I supplying 
combustible gas is connected to the annular passage in the 
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| the joint with the sill at the bottom is effected by the rubber 


| strip B. 
| Uppe 


| 205,334. 


Means are provided, as shown at C, for adjusting the 
r strip, so that both make good contact with their seatings. 
The sides of the sluice are staunched by channel-shaped bars D, 
which are held to the gate loosely by bolts as shown.—October 
18th, 1923. 
October 10th, 1922.—Braxes, D. Brown, Roseville, 
King Edward’s-road, North Heaton, Newcastle-on-Tyne. 
This brake is of the internal expanding t and the shoes A A 
are prevented from rotating by the stops BB. The shoes are 


| pressed outwardly against the brake drum by the links C C when 


This bracket is provided with a | 


| 
| 


| 
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the ring D is rotated. There are two rings D and two sets of 
links C for operating the oppositely disposed pairs of brake shoes, 
and these rings are worked by rocking shafts as shown at E. 
The brake shoes, it will be noticed, are free to adapt themselves 
to the drum regardless of wear.—Octoder 18th, 1923. 








Wuirwortn Society.—The first commemoration dinner of 
the Whitworth Society will be held on Friday, December 21st, 
~——that being the anniversary of the birth of Sir Joseph Whit- 


Fanghaenel and W. N. Booth. 
! 


Nov. 30, 1923 


| Forthcoming Engagements. 


| 

Secretaries of Institutions, Societies, &c., desirous of ha: ing 
notices of meetings inserted in this column, are requested to not. 
that, in order to make sure of its insertion, the necessary informatio», 
should reach this o, on, or before, the morning of the Wednesda, 
of the week pr ing the ting In all cases the Time ani 
PLACE at which the meeting is to be held should be clearly stated. 





TO-DAY. 


INSTITUTION OF AERONAUTICAL ENGINEERS.—Royal Socic: 
|} of Arts, John-street, Adelphi, W.C. 2. Lecture, “ The Resu/; 
of Twelve Years’ Welded Tube Construction and the Develo), 
ment of Cantilever Wings,” by Mr. A. H. G. Fokker. 7.30 p.. 
OF MECHANICAL ENGINEERS.—Storey’s-gat: 
| Westminster, S.W.1. “Clyde Marine Oil Engines,” by P: 
| fessor A. L. Mellanby. 6 p.m. 
| InstrruTion oF Mintne Exctneers.—Visit to Wembley Park 
| to inspect the coal mining industry exhibit, and to see the pr: 
| gress in the laying out of the grounds and buildings of +} 
| British Empire Exhibition. 
| JuNtor InstrruTiIon or ENGINEERS.—39, Victoria-stre: 
S.W. 1. Lecturette, ‘*‘ Notes on Design of Paraffin Motors,”’ ), 
Mr. 8. G. Saunders. 7.30 p.m. 


INSTITUTION 


SATURDAY, DECEMBER Isr. 


Institute oF Brrrish FOUNDRYMEN: LANCASHIRE Brancu 
—College of Technology, Sackville-street, Manchester. Pape: 
* The Use of Refractories in the Foundry,’’ by Mr. H. Winterto: 

| 4 p.m, 


MONDAY, DECEMBER 3nrp. 
| Braprorp Enorneerine Socirery.—Technical College, Brad 
| ford. Leeture, “ Air Lift and Turbine Pumps for Deep Wells 
| by Mr. J. E. Hills. 7.30 p.m. 

Instrrute oF TRraNnsport.—-Institution of Electrical Engi 
neers, Savoy-place, Victoria Embankment, W.C.2. Paper 
“Railways of To-day and To-morrow,” by Mr. C. Travis 
5.30 p.m. 

INSTITUTION OF CIVIL 
AssoOcraTIon.—Lecture 
upon-Tyne. Paper, * Water: 
and Purifications,”’ by Mr. J. KE. Parker. 

Roya INstTITuTION oF 
street, 8.W. 1. General monthly meeting. 

Soctery or ENGINeERs.— Geological Society's Rooms, Bur 
lington House, Piccadilly, W. 1 Paper, “ Railway Surveying 
by Photography,”’ by Mr. J. W. Gordon. 5.30 p.m 


ENGINEERS: NewcasTLe-on-Tyn 
Theatre, Neville Hall, Newcastle 
Its Characteristics, Impurities. 
7.30 p.m. 


Great Barrrar.-—21, 
5 p.m. 


Albemark 


TUESDAY, DECEMBER 4ru. 


InstiTuTEe OF British FouNDRYMEN: BURNLEY Section 
Municipal College, Burnley. ‘‘ The Founding of Admiralty Gun 
metal and Allied Alloys,’ by Mr. F. W. Rowe. 7.15 p.m 
Civit Enaiseers.—Great CGeorge-street 
Westminster, S.W. 1. Paper, “The Bio-Aeration of Sewage, 
by Mr. A. J. Martin. 6 p.m. 

INSTITUTION OF ENGINEERS AND SeaipBUILDERS IN SCOTLAND 

—39, Elmbank-crescent, Glasgow. Discussion on paper, “ Pipe 
Bending by Machinery,” by Mr. Carl R. H. Bonn. Paper, “ The 
Zoard of Trade and Merchant Shipping,” by Mr. F. R. Blair 
7.30 p.m. 

| Isstirure or Mariwe Enotneers.—85/88, The Minorice 
| Tower-hill, E. 1. ** Spontaneous Ignition of Coal,” by Mr. J. H. 
Anderson. 6.30 p.m. 


INSTITUTION OF 





| 


WEDNESDAY, DECEMBER 5ru. 


InsTITUTION oF Civil. ENGINEERS.—CGreat George-street. 
Westminster, 8.W.1. Students’ Meeting. Vernon Harcourt 
Lecture: ‘ River Training and Maintenance Works,’ by Mr 

R. F. Hindmarsh. 6 p.m. 

InsTITUTION OF ELxcTricaL ENGINEERS. Savoy-place, 
Victoria Embankment, W.C.2. Wireless Section meeting 
“ The Relation Between Damping and Speed in Wireless Recep- 
tion,” by Mr. L. B. Turner. 6 p.m. 


THURSDAY, DECEMBER 6ra. 


Newcomen Socrery.—Room 13, Caxton Hall, Westminster, 
5.W. 1. Annual general meeting. Paper, * The Dynamics of 
Leonardo da Vinci,” by Mr. Ivor B. Hart. 5.15 p.m. 

FRIDAY, DECEMBER 7ru. 

Junior InstiruTion or ENoineeRs.—Visit to the lighting 
service department of the Brigish Thomson-Houston Company, 
15, Savoy-street, Strand, W.C. 2. Lecture and demonstration 
| on “* Modern Methods of Electrical Illumination. 7.30 p.m. 





| MONDAY, DECEMBER l0ra. 


Society or ENGctneers.-—17, Victoria-street, 8.W. 1. Annual 


6 p.m. 


| 


| general meeting. 


TUESDAY, DECEMBER litx. 

InstITUTION oF MaRine Encinegers.—85-88, The Minories, 
Tower-hill, E.1. Adiourned discussion on “ Life-saving 
Appliances on Large Passenger Steamers,”’ by Mr. E. W. Block 
sidge. 6.30 p.m. 

InstITUTE oF TRANSPORT: MrTROPOLITAN GRADUATE AND 
SrupENT Socirety.— Institution of Electrical Engineers, Savoy 

lace, Victoria Embankment, W.C.2. Paper, “ Ministry of 
ransport Requirements, with Reference to Railway Com 
panies,” by Mr. Charles Anderson. 6 p.m. 


WEDNESDAY, DECEMBER 12r# 

InstiruTION oF CiviL ENGINgcERS.—Great George-street, 
Westminster, 8.W.1. Informal Meeting. Discussion, ‘‘ The 
Lighting of Factories,” to be introduced by Messrs. W. P. F. 
7 p.m. 

TUESDAY, DECEMBER 181s. 

InstTITUTE oF TRansport.—-Institution of Electrical Engi 

neers, Savoy-place, Victoria Embankment, W.C. 2. Lecture, 





worth, Bart.—in the Royal Venetian Room at the Holborn 
Restaurant, London, W.C. 1, at 7 p.m. for 7.30 p.m. We are 
asked to state that a few seats are still left and that no tickets | 
can be guaranteed after December 7th. Applications should be | 
made to the hon. secretary, Whitworth Society, c/o the Institu- | 
| 


| tion of Mechanieal Engineers, Storey’s-gate, Westminster, S.W. 1. 


* Arterial Roads and their Effect upon Transport,” by Mr. 
H.T.Chapman. 5.30 p.m. 








